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The Optimus 12QQ is the premier gaming chassis of the 
IKONIK by LOGISYS line. Drawn from inspiration of legend- 
ary comics, the 1 200 was designed far the gamer that is 
at forefront of technology and style. It boasts a tool- less 
set up to support device modularity, anti-vibration gear for 
a quiet acoustic environment, and an efficient cable- 
management system to accommodate both ATX and 



Micro ATX form factors. It also has pre-settings to 
upgrade to liquid cooling if desired. Great attention was 
paid to every detail of this case which allows no room for 
error. With its mesh interlocking design on the front 
panel, air flow is maximized to the interior of the chassis, 
whiie actively blocking out dust. The clever design of the 



adding a sort of toughness and aggression to this chassis, 
distinguishing it from any other chassis on the market. 



Midnight black full interior for visual attractiveness 



Bottom power supply installation designed 
for better ventiletion 



Cable routing behind motherboard tray alloi 
installation and eesy maintenence of case 



Supports the latest 330 mm VGA card [ATI 5970) 



High speed IQ ports ere situated on top for easy acces 
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stons new HyperX Tl memory has been 
tiaf to my countless tournament victories 
is quite arguably the easiest-to-instail 
ware I've ever encountered ft is the only 
\ory I recommend to all of my friends. 
Kingston HyperX Tl memory will enhance not only 
the performance of your computer but also your 
performance in the game" 

Jordan ''nothing" Gilbert 
Pro Gamer, Evil Geniuses 



what the complete HyperX product 
has for you at kingston.com/hyperx 
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Editor 



Note 



T 



he issue you hold in your 
hands (or see on-screen, if 
you tend to favor the cool, 
handy online 3D Issue version at 
ComputerPowerUser.com) represents 
the closing of 2010 and the beginning 
of another great year, full of 
promise and all sorts of tech 
goodies for you and me to 
enjoy. It also represents the 
completion of nine full years of 
CPU magazine, which is simulta- 
neously awesome and terrifying. 

At nine years, you are obvi- 
ously just a stone's throw from a 
decade, and although that's a drop 
in the bucket in the Grand Scheme 
of Things, it's a considerable 
amount of time to those of us who 
are mortal. Reaching this milestone 
means that not only have we main- 
tained our interest in and focus on the 
process of creating this publication, but also 
that you have agreed — without coercion, in 
many cases — to come along with us. 

That you have made this journey with us is something we 
here at CPcV are always cognizant of, and we appreciate your 
participation in a deeply fundamental way. After all, without 
you . . . well, let's just say this would be a lot less fun. So 
thanks for reading, and here's looking to another year, the first 
of many more to come. 

Happy holidays! 
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Chris Trumble, Publication Editor, CPU 
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MAINGEAR SHIFT with Super Stock Options Pushes the Limits 

MAINGEAR Super Stock option upgrades with performance and design enhancements to their award-winning. MAINGEAR's Redline™ 
overclocked Intel® Core™ \1 processor Extreme Edition up to 4.5GHz, NVIDIA® GeForce* GTX 480 graphics cards in 3 way Sir, and MAINGEAR's 
LiquidX 2700 or 2900 Super Cooler package in our exclusive patent pending vertical heat dissipation chassis, you'll have one hell of a beast 
running silent, cool, and powerful. With nearly 200 car quality, hand painted color options, for both the interior and exterior of the chassis, the 
look will speak for itself. Experience the MAINGEAR difference with Super Stock Options. 



Visit: WWW.MAINGEAR.COM/CPU to learn more about the Super Stock options 



MAINGEAR % 



Become a fan J facebookxom/mamgear or follow us ^ twitter.com/maingear 




Compiled by 
Blaine Flamig 



Sony Puts The Walkman Out To Pasture 

We rocked one. You might have, too. Thus, the slight tinge of sorrow we experienced 
recently upon learning that Sony will stop selling what was once the massively popular 
Walkman cassette player — at least in Japan once current stock runs dry. Sony actually 
stopped Japanese production of the Walkman in April, the same month it announced it 
would stop selling 3.5-inch floppy diskettes. Sony has reportedly sold more than 220 
million Walkman cassette players since introducing it in July 1 979, after which point 
the Walkman proceeded to change forever how we listen to music. For Americans with 
a nostalgic itch to scratch, the cassette-based Walkman WM-FX290W ($29.99) is still 
available stateside — though only Sony knows for how long. A 



WD Flavors Storage Offerings With Media 

Western Digital has been a busy 

beaver this fall. Months after Seagate 

released the world's first 3TB external 

drive via the FreeAgent GoFlex Desk 

($249.99), WD turned loose what it 

calls the world's largest capacity 

SATA drive by way of the 3TB 

Caviar Green ($239). But that's not 

all. WD also released the My Book 

Live, a 1TB ($169.99) or 2TB 

($229.99) network drive racing along at lOOMBps transfer speeds and includes a built-in media server to stream to 

DLNA-certified devices. Apple Time Machine and iTunes server support is included, as is a WD Photos app to remotely 

view photos on portables. Elsewhere, WD's new TV Live Hub media center ($199.99) offers a built-in media server to 

stream to DLNA-certified gear, along with 1TB of network storage and two USB ports. Facebook, Netflix, Blockbuster 

On Demand, YouTube, Flickr, Pandora, and more are supported. A customizable UI, programmable remote, and Ethernet 

port are on tap. Adding Wi-Fi requires a separate adapter, however. A 
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Does Xbox Chip Modeling Violate DMCA? 

Three years. That's how much prison time Cal State Fullerton student Matthew Crippen faces upon his scheduled Nov. 
30 trial in California if found guilty of violating the DMCA. Crippen was arrested for allegedly modifying Xbox 360 
chips for an undercover Entertainment Software Association investigator and undercover U.S. Immigration and 
Customs Enforcement agent. If Andrew "Bunnie" Huang has his say, however, Crippen will walk free. Beyond devel- 
oping the Chumby, Huang is considered a hacking pioneer and authored "Hacking The Xbox: An Introduction To 
Reverse Engineering." He's also agreed to testify for Crippen, reportedly stating, "Basically, what [Crippen] did was in- 
sufficient on his own to violate anything." Huang points toward the recent DMCA exceptions that the U.S. Copyright 
Office granted concerning jailbreaking the iPhone. Huang argues modding game consoles should be viewed in the same 
manner. Huang may not get his day in court, however, as prosecutors are seeking to block his testimony. A 

HARDWARE MOLE 



Atheros Mixes & Matches 

Does a router that wraps Wi-Fi, Ethernet, and HomePlug AV powerline net- 
working all into one package that comes with the promise to boost network 
bandwidth sound appealing? Well, if you can wait until later in Q4, Atheros 
will have just the package for a yet undisclosed price. Beyond a Hybrid Router 
that sports a power cord that functions as a powerline cable, Atheros' package 
will include a powerline/Ethernet adapter (one and four-port versions available) 

that offers up to 200Mbps 
data speeds using a home's 
electric wires and a Wi-Fi 
/Powerline range extender that 
accepts Ethernet-friendly de- 
vices and extends a wireless 
network's range beyond the 
router's reach. Software for 
easy network setup and man- 
agement is also included. A 
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Hybrid Wired I Wireless 



Marshall Puts The 
Burden On You 

There was a time in our younger years when 
standing in front of a stack of Marshall amps 
would have been heaven on earth. As Marshall 
puts it, "Breathless roadies and roaring trucks 
have worked hard to make Marshall heard all 
across the globe." Now, however, the "time has 
come for you to carry this magnificent burden of 
rock 'n' roll all by yourself." That means, of course, don- 
ning Marshall's Major (over the ear) and Minor (in ear) headphones 
coming Nov. 15. Marshall hasn't given up much more than it worked with 
Zound Industries on the headphones' design and that "spending half a 
decade on tour with the most prominent and untamed musicians builds 
experience and a feel for what really works." To that end, Marshall says it 
"distilled and fused" that experience into every part of the headphones. A 




Cyber Power Parties 
Mini-LAN Style 




If the "perfect blend of portability, 
practicality, and power" top your 
LAN party priority list, turn your at- 
tention to CyberPower's recently re- 
vealed LAN Party EVO series of 
SFF gaming rigs. Built on mITX 
and mATX motherboards, all four 
models in the series come with a 64- 
bit Windows 7 copy, use liquid to 
cool the CPU, and put CyberPower's 
Max Airflow Package to work to en- 
hance cooling and keep noise min- 
imal. The EVO Mini ($1,079) dons a 
Silverstone SG-07B case and runs an 
Intel Core 17-870 chip and 1GB ATI 
HD 5770 graphics. The Xtreme 
($799; Core 15-760, 1GB HD 5670), 
Commander ($999; Core i7-950, 
1GB Nvidia GTS 450), and Ultra 
($759; AMD Phenom II X4 955, 
1GB ATI HD 5670), meanwhile, 
are housed in an In-Win Dragon 
Slayer chassis. A 



CPU/ December 2010 9 








www.ZOTACUSA.com 



EDITION 



B 



*■* ■ 



q^ 'T^v^' ^ 



-^jYV /I 



- push the boundaries of qour imagination 
and build qour OLUn tuorld tuith the potuer of AMP! 



ZT-40102-10P 
GTX480AMP! 



>« 



amazon.com 



micro catsR 

computers A electronics 



TiBCPlIireci.com 



mwav .com 



InvmrA 



SLI 



3D VISION 

READY 



HVIDIA 



GeForce 



W H AT 



Apps Worth Spreading 

Speaking of apps, TED re- 
cently released a free iPad app 
that provides access to video 
(ranging from three to 30 
minutes) from nearly 800 
TEDTalks. Developed by 
Matt Drance, former Apple 
Application Frameworks 
Evangelist, the app plays 
video clips in low or high res- 
olutions depending on your 
Internet connection, includes 
250 categories of topics, sup- 
ports offline viewing, and 
includes an Inspire Me button 
to customize a playlist to your 
schedule. Look for an iPod 
touch/iPhone version in Ql 
2011. Elsewhere, the well-re- 
spected VLC Media Player is 
now bringing its support for 

seemingly every video format to the iPhone/iPod touch via a free app. 
Previously available for the iPad, the latest version supports deleting files 
within the app, promises faster decoding times, and packs more recog- 
nized extensions. A 





vm 


Bg53 


: . : :^§ ... . 


^^KHHK^^ 




Windows 8 Rumored For 2012 

Although early rumors stemming from a Microsoft Netherlands press 

release surfacing in mid-October 
point toward a Windows 8 release in 
2012, Microsoft has plenty to cele- 
brate right now with Windows 7. 
According to an Oct. 2 1 release from 
Microsoft commemorating Windows 
7's first birthday, Microsoft has sold 
240 million-plus copies of Windows 
7 in the OS' first year. Reportedly, 
65 million sales came in the last 90 
days. Microsoft claims Windows 7 
has secured more than 17% of the 
global OS market in less than a year 
and touts that 1 .2 billion PCs glob- 
ally run a Windows OS. Further, 
Microsoft says 93% of new con- 
sumer PCs run Windows 7 and also points to a 94% customer satisfaction 
rating (provided by Lifehacker). Business-wise, Microsoft says 90% of com- 
panies have already moved or are starting to move to Windows 7. A 




Intel Tool 
Could Ease 
App- Porting 
Process 

The bad news for Intel and 
Nokia is that although ver- 
sion 1.1 of MeeGo, the 
Linux-based OS that the 
companies jointlv released in 



touchscreen features, most 
smartphones and tablets sup- 
porting them won't be re- 
leased until early next year, 
not this year as was expected. 
That's what Intel VP Doug 
Fisher told Forbes. The good 
news is that when devices 
show up, there could be a 



ible apps in place at Intel's 
AppUp store thanks to a tool 
Intel is reportedly creating 
to help developers port their 
iPhone apps to run on Intel- 
powered devices. Though 
there's no word when the tool 
might surface, Fisher stated. 
Intel's approach is "basically 
taking the existing applica- 
tions, finding the ones that 
are most relevant to end 
users, and ensuring they 
get pulled over." 
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Welcome to The Document Foundation! 




P<! Download 

[±] LibreOffice 




SOFTWARE SHORTS 

A Fork In The Open Office Road 

The open-source office productivity 
suite space has gotten turbulent since 
Oracle acquired Sun Microsystems and 
thus rights associated with the free 
OpenOfifice.org suite. First, several 
OpenOfifice.org developers broke ties 
to form The Document Foundation 
and release the LibreOffice produc- 
tivity suite, reportedly downloaded 
80,000 times in its first week. Oracle, 
which sells a paid OpenOffice version, 

later stated it will continue "investing substantial resources in OpenOfifice.org" and "continue developing, im- 
proving, and supporting OpenOfifice.org as open source." TDF took this to mean that "Oracle has no immediate 
plans to support" TDF or "transfer community assets such as the OpenOffice.org trademark" to TDF, adding 
that it hoped Oracle would change its tune when it "sees the volunteer community — an essential component of 
OpenOffice's past success — swing its support behind the new Foundation." In late October, however, several TDF 
members were asked to vacate their OOo Community Council seats due to conflict of interest, with several doing 
just that via email. A 



Mozilla Compensates Pre-Teen For Job Well Done 

We're guessing Gary Kovacs had more pressing details to tend to when he took over duties from John Lilly as 
Mozilla s new CEO Nov. 8, but here's hoping he gave a shout- 
out to 12-year-old 
Alex Miller. The 
seventh grader from 
California banked a 
$3,000 check from 
Mozilla in late 
October for discov- 
ering a critical secu- 
* %4/W rity flaw in Firefox 

t|^^/^f that if "passing an 

I / f/f excessively long 

.1 / V string to docu- 

W\ II k / J ment.write could 

cause text rendering 
routines to end up 
in an inconsistent 
state with sections 
of stack memory 



"We're No. 1 ! 
Uh, Wait A Tick. 



tl 
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being overwritten with the string data. An attacker could use 
this flaw to crash a victim's browser and potentially run arbitrary 
code on their computer." Reportedly, Miller spent 90 minutes 
daily for 1 days uncovering the bug. As several sites have 
pointed out, that amounts to a 12-year-old making $200 an 
hour. Nice work if you can get it at any age. A 



We're used to the USA leading the world on 
many fronts. Unfortunately, recent research sug- 
gests that the United States is dominating the 
world in some not-so-enviable areas. According 
to Microsoft's recently released ninth Security 
Intelligence Report, 2.2 million U.S. -based com- 
puters (5.2 of every 1,000) succumbed to botnets 
in 2010's first six months. That tops next place 
Brazil (550,000), although South Korea tops 
all countries where zombies are concerned per- 
centage-wise with 14.6 of every 1,000 computers 
being part of a botnet. Sophos, meanwhile, tells 
us via its recent "Dirty Dozen" report that the 
United States is the world's leading source of 
spam, accounting for 18.6% of spam during Q3 
2010, or roughly one in five junk emails. That's 
2.5 times more than second-place India (7.6%) 
and represents a 3.4% increase from this year's 
Q2 total. Sophos points out that nearly all spam 
comes from, vou euessed it, botnets. 
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Wi-Fi Direct Gets Official Nod 

Welcome to the age of Wi-Fi Certified Wi-Fi Direct. In late October, the Wi-Fi 
Alliance began certifying products for the new technology that lets devices connect at 
typical Wi-Fi speeds and distances without an access point required. Direct-certified 
devices can connect with older Wi-Fi Certified devices, and connections are WPA2 
secured. "We designed Wi-Fi Direct to unleash a wide variety of applications which re- 
quire device connections, but do not need the Internet or even a traditional network," 
stated Edgar Figueroa, Wi-Fi Alliance CEO. "Wi-Fi Direct empowers users to connect 
devices — when, where, and how they want to, and our certification program delivers 
products that work well together, regardless of the brand." Initial Direct-certified prod- 
ucts numbered those used in the Alliance's test suite, including the Atheros XSPAN 
Dual-band 802.1 In PCIe Mini Card, Broadcom BCM43224 Dual-Band 802.1 In 2x2 
MIMO PCIe Half Mini Card, Intel Centrino Advanced-N 6200, Ralink MIMObility 
802.1 In 2x2 PCIe Half Mini Card, and Realtek RTL8192CE-VA4 HM92C00 PCIe 
mini card. A 



Netflix Streams, Streams & Streams Some More 

Netflix may have built its business on the DVD, but it's streaming that's credited for the 
company's major success this year. In an October earnings report, Netflix states that it 
ended Q3 with roughly 16.9 million subscribers, up nearly 2 million from Q2 and 52% 
from 3Q2009. "This growth is clearly driven by the strength of our streaming offering," 
states CEO Reed Hastings. Beyond now offering disc-free streaming for all three major 
gaming consoles, Netflix recently announced Dolby Digital Plus 5.1 -channel support for 
the PlayStation 3. Sandvine, meanwhile, reported that Netflix recently represented more 
than 20% of U.S. downstream traffic during peak times. A 



Valve Keeps 
Picking Up Steam 

These are good days for Valve's 
PC/Mac gaming download 
Steam service. In mid- 
October, Valve stated that 
Steam year-to-year new ac- 
count growth was up 178%, 
putting Steam active accounts 
at more than 30 million. Peak 
simultaneous user numbers 
now top 3 million, and there 
are currently 6 million unique 
gamers using Steam daily. 
Further, Valve also announced 
sales increased 200% in the 
last 12 months, putting Valve 
on track to see its sixth consec- 
utive year of 100%-plus year- 
over-year growth in unit sales. 
Valve President Gabe Newell 
credited the introduction of 
support for Mac titles, Steam 
Wallet, and in-game item 
buying as growth factors. A 



SITE SEEING 

What Can $5 Buy? A Lot Actually 



"Easy As A Tape 
Recorder" 



Oh, the things people will do for $5. Don't believe us? Head to 
Fiverr.com and see for yourself. IfFiverr.com user "yamseOOl" doesn't 
entice with his offer to research and write a college or high school 
paper for $5, maybe "love2 crochet's" offer to crochet a gingerbread 
man for five bucks will. In fact, if you haven't figured it out, you can 
find someone to do seemingly any task for a cool, non-negotiable five 
greenbacks. Just ask "drew2australia," who'll wear a T-shirt hyping 
your new Web site for a week 
without changing. Just know 
that Drew is only 1 1 and your 
T-shirt better "be appropriate 
or my mom won't let me do 
it!" If drew2australia or others 
are not offering what vou 
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someone who will" section. 
Of course, there is the matter 



cessful applicants. 



That's how still-in-beta Dragontape.com 
characterizes its "collaborative online video 
merging service" that lets users drag and 
drop online video clips into what's essen- 
tially a "browser-based visual playlist ed- 
itor." The result is a gapless video you play, 
share, or embed. To get started, search the 
site for video clips and drag one you want 
to the editor. When completed, the mixed 
tape amounts to one URL, and the source 
clips remain in their original locations. 
Currently, you can add about three hours of 
clips. The site uses Flash Player for playback 
but states that the editor was built using 
HTML and Java, and an HTML5 player is 
in the works. Further, don't expect down- 
loading support, as Dragontape is a classic 
mashup service; it isn't intended to covert 
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ASUS XDNAR XEIU5E 

OAMINO 5DUNDCARD & HEADSET 



FORMULA MOTHERBOARD 




ASU5 AMD EAH685D 
DIRECTCU VGA CARD 



3D LCD MONITOR 



Today's computer systems can be built with any number of low-cost parts from obscure sources. ASUS offers a 
premium alternative with Powered by ASUS Systems. Simply put Powered by ASUS systems utilize only the best in 
ASUS-branded computer components test-driven to perfection, so you can rest-assured that each component is built 
far solid performance and reliability. Uur customers compute with confidence in bath our partner system integrators' 
service, and the warranty & support extended from our world-class motherboards, video cards, and other components. 
If you demand only the best, insist to power your system on ASUS! 



Get your Powered by ASUS System from our fine System Integrators: 



HTTP://PROMQS.ASUS.CQM/US/CPUMAC/ 



usa.asus.com 



Come visit us for PC DIY Day 1/23 

prcmas.asus.CDm/us/asusl23/cpu 



Job Of The Month: 



In Facebook Era, Email Remains The Killer App 

When You Share Content, How Do You Typically Share It? 
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Mobile Developer 

All of the big brands are coming 
to our smartphones, so why not 
be at the new center of the dig- 
ital universe? Interactive agency 
Empathy Labs is looking for a 
mobile developer who can help 
the company bring Saucony, 
Sesame Street, Nautica, and 
even The Golf Channel to mo- 
bile platforms. These guys even 
work with the WWE. You will be 
part of a team creating mobile 
and tablet apps for iOS and 
Android. Obviously, you will 
need to work well with others, 
but expect to bring to the table 
skills in native and Web app de- 
velopment, HTML and Java- 
Script, the iPhone SDK, and 
Android Libraries. You may be 
the one to build "SmackDown: 
The App" for World Wrestling 
Entertainment. 

bit.ly/bnTjVK 
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(Social Sharing Research Report by Chadwick Martin Bailey, September 2010) 



Ready To Cut The Cord? 

As more TV content pours onto the Web, some people are starting to ask whether that in- 
creasingly expensive cable box really is necessary. In fact, according to a study of 2,500 con- 
sumers by Wedbush Securities, about 7% of people say they have cancelled basic cable and 
another 12% have cut their premium TV services. Household income seems to be the deter- 
mining factor in the cord cutting decision, not age or connectedness. Among households 
earning less than $50,000, 8% had ended basic cable, while only 3% of households earning over 
$100,000 had cancelled. As well, 21% of the lower-income group said they planned to cut the 
cord in the coming year. The most revealing number, however, may be the very low rate of 
Internet service cancellations — only 2% of respondents. Some media have become more sa- 
cred than others. 

The Mommy Track 

Being a mom in America means being online. According to the latest estimates from digital 
economy research firm eMarketer, 90.3% of women with children under the age of 18 are ac- 
cessing the Internet at least once a month, compared to 76.3% of all adult women. In 2010, 
32.3 million moms are going online each month, and that number is expected to increase to 
33 million (or 93% of all women with children) by 2014. This is likely good news for advertisers. 
Consumer packaged goods have been the slowest category of marketers to invest heavily on 
the Web. But as the big consumer brands' target market becomes even more dependent on 
the browser to gather information and be entertained, the ad dollars inevitably will follow. 
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Percent of Americans who have posted online 
comments or reviews of products 
(Pew Internet & American Life Project) 

53% 

Percent who are likely to click on a 
search result if it includes an image 
(Performics) 
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Enclosure Disclosure 

Put Your Components 
In A Best-Case Scenario 



When allocating funds for a new 
build, many power users tend to 
spend the largest portion of their budget 
on the components that directly affect 
system performance, such as the CPU or 
graphics card, for example. As such, some 
of the other components, including the 
keyboard, optical drive, or maybe even 
the case, don't receive quite the same con- 
sideration. This is shame if you ask us, 
because some of these secondary system 
components — cases in particular — can 
last through multiple upgrade cycles and 
give a system some real character. 

For power users, choosing a case 
should be about getting what you want, 
not about settling for what you can afford 
after dropping big coin on a couple of ex- 
pensive graphics cards. You're going to 
dump those graphics cards for the next 
big thing a few months down the line, 
anyway, but you'll be looking at your case 
for a long time to come. 

With that in mind, we've rounded up a 
dozen of the newest cases to hit the scene, at 
varying prices that should address virtually 
any budget. We have some affordable mid- 
towers on tap, along with some tricked-out 
custom jobs that are like nothing else on the 
market. All of them are likely to turn some 
heads at the next LAN. Whether you're into 
understated elegance or over-the-top orna- 
mentation, we have you covered. 

Azza Hurrican 2000 

Azza is a brand some of you may not 
be familiar with, but the company has 




Hurrican 2000 

$159.99 I Azza 
www.azzatek.com 



made serious inroads as of late and scored 
some big design wins with the likes of 
boutique system builders such as Cyber- 
Power and iBuyPower. Looking at the 
Hurrican 2000, it's easy to see why. Azza 
has incorporated a myriad of high-end 
features into the Hurrican 2000, includ- 
ing hot-swappable drive bays, which are 
accessible behind a door on the front 
panel, eight cooling fans (four of which 
are 230mm behemoths), USB 3.0 sup- 
port, louvered vents at the top, and an in- 
tegrated fan controller for the top fans. 
Another noteworthy feature of the Azza 
Hurrican 2000 is a 120mm fan incorpo- 
rated into the motherboard tray, which 
circulates air behind the motherboard, 
underneath the CPU socket area. 

The build quality of the Azza Hurrican 
is very good, it performed quite well, and 




Colossus 

$169 I BitFenix 

www.bitfenix.com 



despite its multitude of case fans, the 
Hurrican was relatively quiet. Aestheti- 
cally, the Hurrican 2000 looked "busy" to 
us, but that's not to say that it's at all un- 
attractive. This is definitely a solid chassis 
for the money. 

BitFenix Colossus 

BitFenix is a relatively new player in the 
PC chassis game, but the company was 
founded by gamers with a long history in 
the industry, including a few folks from 
past enthusiast favorite Abit. And if the 
company's first case, the Colossus, is any in- 
dicator, BitFenix is going to do quite well. 

The BitFenix Colossus is available in 
black or white, with an integrated LED 
lighting system that can be switched be- 
tween red and blue. The Colossus' design 
is very angular, with wavy lines that run 



The build quality of the Azza Hurrican is very good, 

it performed quite well, and despite its multitude of case fans, 

the Hurrican was relatively quiet. 
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HAF912 

$59.99 I Cooler Master 
www.coolermaster.com 



along the side and around the front of the 
case. The exterior of the Colossus features 
BitFenix's SofTouch coating, which pro- 
tects the finish and helps resist fingerprints 
and other marks, and the front-panel door 
has switchable hinges to let it swing to ei- 
ther the left or right. Other features of the 
Colossus include internal and external 
cable management guides, dust filters, and 
balanced airflow design that offers equal 
intake and exhaust airflow. There's even a 
lockable bin at the top of the case that al- 
lows users to securely store items when at 
a LAN. 

The Colossus' looks will probably be 
divisive, but if you dig it, this is a solid 
case for the money. 

Cooler Master HAF 912 

Cooler Master offers a wide variety of 
cases, with prices ranging from about $40 
to almost $400. The Cooler Master HAF 
(High Air Flow) series of cases alone con- 
sists of products with a similarly broad 
price range, the least expensive of which 
is the HAF 912. But don't let the HAF 
912 s affordable price tag fool you. This 
case has many of the same features as 
more expensive offerings, including the 




Graphite Series 600T 

$159.99 I Corsair 
www.corsair.com 



ability to support extra-long graphics 
cards, such as the Radeon HD 5970, and 
dedicated 2. 5 -inch drive bays to accom- 
modate today's popular SSDs. 

The Cooler Master HAF 912 has an 
industrial look to it, with a blocky front 
bezel and mesh bay covers. Overall, we'd 
say the exterior looks pretty good. Un- 
fortunately, that attractiveness doesn't 
migrate to the case's internals or rear, 
which are plain Jane, sheet-metal silver. 
The HAF 912's acoustics and cooling 
performance are fairly good, though. 
For the price, this case is a contender. 

Corsair Graphite Series 600T 

Corsair did a lot of things right with its 
newest case, the Graphite Series 600T. 
First of all, we think the 600T simply 
looks great. It has clean lines, with no 
gaudy accoutrements, and it's completely 
matte black (or graphite) inside and out. 
The 600T has some other really nice fea- 
tures, too, such as a built-in fan con- 
troller, USB 3.0 support, and a huge 
cut-out in the motherboard tray to make 
installing or replacing CPU coolers with 
custom mounting brackets quick and 
painless. There are numerous holes and 




SUMO 4112 

$139.99 I Gigabyte 
www.gigabyte.com 



pass-throughs, which all have rubber 
grommets, for easy cable management. 

The Corsair 600T is a mostly tool- 
less design and features easy-to-remove 
top and front panels, which give users 
quick access to the case's removable fan 
filters. You can mount the modular in- 
ternal 3. 5 -inch drive bays at either the 
front or bottom of the case, or even re- 
move them altogether. The side panels 
on the 600T are also tool-less, and the 
cavernous interior makes system assem- 
bly painless. 

The Corsair Graphite Series 600T is 
easily one of the best engineered cases on 
the market and worth every penny of its 
$159 asking price. 

Gigabyte Sumo 4112 

The Gigabyte Sumo 4112 shares many 
design elements with the company's pop- 
ular 3D Aurora line of cases, which were re- 
leased a couple of years ago. Like the 3D 
Auroras, the Sumo 4112 has clean lines all 
around, and the two share the same side 
panel (mesh or windowed; both are in- 
cluded). The door on the front of the Sumo 
4112 comes about halfway down the face 
of the case, which gives it an elegant look. 



The Corsair Graphite Series 600T is easily 

one of the best engineered cases on the market 

and worth every penny of its $1 59 asking price. 
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In terms of features, the Gigabyte 
Sumo 41 12 is a bit of a mixed bag. On 
one hand, it has a dedicated 2.5-inch 
drive bay to accommodate SSDs, as well 
as a mostly tool-less design. On the other, 
it lacks support for USB 3.0, and there 
are no internal cut-outs to aid in cable 
management. The case's actual perform- 
ance, while good, wasn't as impressive as 
some other offerings. 

We think the Gigabyte Sumo 4112 
might be in need of some refinement, but 
it is nonetheless an attractive case and is 
obviously well built. 

In Win Track 

In Win's Track midtower easily has the 
most outlandish aesthetics of all of the 
cases featured in this roundup. The front 
fascia has numerous spikes and angled el- 
ements, and the side and top panels have 
large protrusions for case fans. The de- 
sign will certainly not appeal to everyone, 
but if you like the Track's appearance, 
this relatively inexpensive case has some 
nice features. For example, the InWin 
Track has support for USB 3.0, a dedi- 
cated 2.5-inch bay for an SSD, and a fan 
controller switch to control the large 
side-panel fan. In addition, the Track's 
design is mostly tool-less, and it can ac- 
commodate extra-long graphics cards. 
There are ample cut-outs to aid in in- 
ternal cable management. 

During testing, the Track also proved to 
be a decent performer in terms of acoustics 
and cooling. Overall, for around 80 bucks, 
there's not much to complain about (if you 
like how the case looks, that is). 

Logisys Ikonik Optimus 

The Optimus is the latest addition to 
Logisys' Ikonik line of affordable PC 




TRACK 

$79 (est.) I In Win 
www.inwin-style.com 




Ikonik Optimus 

$59 (est.) I Logisys 
www.logisyscomputer.com 



cases. As its name suggests, the Optimus 
has somewhat of a Transformer-esque 
appearance, with a front face that looks 
like a giant robot. We like the Optimus' 
finished interior, with a few cut-outs to 
aid in cable management, and that its 
front, top, and left side are mostly mesh 
to aid in easy airflow. But the refine- 
ments seem to end there. The side panels 
on the cases are relatively lightweight 
and feel flimsy, and the power button 



got stuck on us a couple of times (al- 
though it was nothing a tiny bit of lube 
couldn't fix). 

Considering the Optimus' affordable 
price, we won't complain too much. If 
you're on a budget, the Optimus will 
likely serve you well. 

Mountain Mods Pinnacle 24 
CY0 (w/HPTX) 

There's almost no point in talking 
about the Pinnacle 24 CYO (Choose 
Your Own) full tower's features, because 
it's the only case in this roundup that is 
essentially built to order. The model we 
took a look at sported a mirror-black, 
powder-coated finish, integrated Lamp- 
tron fan controller, etched side-panel 
window, lighted blue case fans, and 
custom fan grilles along the front bezel. 
In addition, our model was outfitted 
with the latest HPTX-compatible, re- 
movable motherboard tray that can ac- 
commodate gargantuan, dual-socket 
motherboards such as Evga's elite Classi- 
fied SR2, plus up to 10 expansion cards. 
Mountain Mods, however, offers an 
array of other panel, cooling, and moth- 
erboard tray options to satisfy a wide 
array of configuration needs. 

Build quality is top notch throughout, 
and it's apparent that Mountain Mods' 
builders take pride in their work; the 
Pinnacle 24 is awesome. Of course, awe- 
some comes at a price. The custom model 
we reviewed commands a $469 premium, 
but base model pricing starts at a much 
more palatable $279.99. 

Rosewill Armor 

Despite being one of the more afford- 
able cases in this roundup, the Rosewill 
Armor is fully loaded and actually packs 



Despite being one of the more affordable cases in this roundup, 

the Rosewill Armor is fully loaded 

and actually packs an uncommon feature 

found in one other case in this roundup. 
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Pinnacle 24 CYO (w/HPTX) 

$469.35 (as tested) I Mountain Mods 
www.mountainmods.com 



an uncommon feature found in one other 
case in this roundup. 

The Armor is a midtower design, with 
roughly 80% of its panels made from a 
metal mesh that allows for easy airflow 
into the case. Its lighted, red cooling fans, 
including a large 200mm side-panel fan, 
are relatively quiet, and the Armor is a 
mostly tool-less design, which makes for 
quick and easy assembly. The mother- 
board tray isn't removable, but it does 
have an 80mm fan mounted within the 
tray itself, which circulates air behind the 




Armor 

$99.99 I Rosewill 
www.rosewill.com 



motherboard. The fan's position is roughly 
behind the CPU socket area on most stan- 
dard ATX motherboards. This is a nice 
feature that should help keep CPU tem- 
peratures down. 

Aesthetically, the Rosewill Armor has a 
little bit of Dr. Jekyll and Mr. Hyde going 
on (which isn't a bad thing here). With its 
lighting turned off, the Armor looks some- 
what conservative, with clean lines and an 
all-black exterior. Turn on the lighting, 
though, and the case is certainly an atten- 
tion grabber. 




FT02 

$239.99 I Silverstone 
www.silverstonetek.com 



Silverstone FT02 

Silverstone has been making first-class 
PC enclosures since the company was 
founded back in 2003, and the FT02 is no 
exception. Borrowing an interesting design 
element from Silverstone's unique Raven 
RV01, the Silverstone FT02 is the only 
case in the roundup to feature a 90-degree 
motherboard mounting design that liter- 
ally turns the internals of a system on its 
side. With the FT02, the motherboard 
mounts to the chassis in such a way that its 



Performance Conr 



o compare the acoustic 
I and cooling performance of 
the cases in this roundup, we 
built each of them up with the 
same components, monitored 
sound levels using a Smart 
Sensor Intell Instruments Plus 
Digital Sound Level Meter 
(model AR824), and checked 
cases' temperatures via the 
system BIOS installed on our 
test system's motherboard. All 
tests were conducted in what 
we'd consider a real-world en- 
vironment, with each case sit- 
ting under a computer desk in 



a climate-controlled room, with 
an ambient temperature of 72 
degrees Fahrenheit (22.2 C). 

In all of the sound level tests, 
we mounted the sound level 
meter to a tripod and positioned 
two feet away from the upper- 



late the ear position of a person 
sitting in front of the system with 
the case by his side). For all of 
the temperature comparisons, 
we installed a Gigabyte GA- 
EX58-UD5 motherboard in eac" 
case, along with an Intel Core i/- 
965 processor (using the stock 



Intel cooler), 6GB of RAM, a 
single ATI Radeon HD 5870, a 
WD Raptor 150GB hard drive, 
and a Corsair AX850 power 
supply. With all of the compo- 
nents installed, we placed each 
case under a desk, booted the 
system, and looped 3DMark 
Vanta ' '" " 

restarted the system and imme- 
diately entered the system BIOS 
to check the case temperature. 
Where applicable, we set a 



level in oraer to proauce both the 
best cooling performance and 



the highest n< 
As you'll s< 
isons, all of the cases were rel- 
atively quiet: A delta of only 8 C 
separates the highest from 
lowest performer. In addition, 
something that we can't point 
out in a chart is that none of 



cases we tested here produced 
any annoying whines. Although 
their acoustic performance did 
vary, none of the cases had 



tating, high-pitched sounds. . 
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I/O panel sits at the top of the case, where 
cables can be connected and hidden by a 
panel along the top. Assembling a system 
inside the FT02 can seem a little weird at 
first, but there's really nothing too unusual 
to consider once the mobo is mounted. 
The Silverstone FT02 has very clean 
lines, with curved corners that are easy on 
the eyes. Build quality and attention to 
detail are excellent. The case even has 
sound-dampening material on its side 
panels to minimize vibration noise. At 
$239, the FT02 is one of the more expen- 
sive offerings in the group, but this case is 
worth the investment. It's relatively quiet, 
performs well, and looks great. 

Xigmatek Utgard 

If you look at the Xigmatek Utgard's 
features and specifications, they read like 




Utgard 

$59.99 I Xigmatek 
www.xigmatek.com 



those of an expensive chassis from a Tier 1 
manufacturer. The Utgard has an abun- 
dance of front-panel I/O connectors, a 
built-in fan controller, mesh front and top 
bezels, and a mostly tool-less design. The 



interior of the case is even painted black 
to match the exterior. But the Utgard is 
actually tied for the least expensive of- 
fering in the group at $59. 

Obviously, for under 60 bucks, the 
Utgard doesn't have quite the build 
quality of the Pinnacle 24 or Silverstone 
FT02, but for the money, this case is 
great. There are numerous drive bays 
and plenty of pass-throughs to facilitate 
cable management. The Utgard is rela- 
tively quiet, and its performance was 
decent. If you ask us, the Utgard looks 
pretty good, too. 

Users on a budget should give the Xig- 
matek Utgard a serious look — this case is a 
heck of a value. A 

by Marco Chiapetta 



Features & Specifications 


FNespite the similar form fac- 


appea 


ring in this article, we' 


ve li 


sted. Kee 


Din mind th 


at while a 


— 


— — 


case, those 


L_/ tors of many of the cases in comp 


iled a list, w 


hich is pre 


case may not have a dedicated 


colors r 


spresent only 1 


he models 


this roundup, their respective 


sente 


d below. 




2.5-inch be 


ly, most SSDs that use 


we teste 


d. Many of the 


cases, such 


specifications and features are i 


is We 


j'd like to dr 


aw your att 


ention this smaller form factor will in- 


as those from Silverstone, Xigma- 


diverse as their aesthetics. To 


to two data points, however. First, elude trays 


that make 


them fit in 


tek, and BitFenix, are 1 


ilso offered 


make it easy to quickly compare form 


any of the cases, you'll 


notice 3 


.5-inch dr 


ive bays. S 


Bcondly, al- 


in different colors. ▲ 




the main features of each case 


there 


are no 2.5-i 


nch drive b 


ays tr 


lough we 


list the inte 


rnal and 

Mountain 
Mods 








Azza 




Cooler- 


Corsair 


Gigabyte 




Logisys 


Pinnacle 








Hurrican 


BitFenix 


Master 


Graphite 


Sumo 


In Win 


Ikonik 


24CYO 


Rosewill 


Silverstone 


Xigmatek 


2000 


Colossus 


HAF912 


600T 


4112 


Track 


Optimus 


(w/HPTX) 


Armor 


FT02 


Utgard 
























Steel,"""" 




Steel, 


Steel, 


Steel, 


Steel, 


Aluminum, 


Steel, 


Steel, 


Acrylic, 


Steel, 


Aluminum, 


Aluminum, 


Materials 


Plastic 


Plastic 


Plastic 


Plastic 


Plastic 


Plastic 


Plastic 


Aluminum 


Plastic 


Steel 


Plastic 


Colors 


Black""/"""" 


Black"/""" 


Black"/""" 


Black"/"""" 


Black"/"""" 


Black"/"" 


"Black"/"""" 


Black"/"""" 


Black"/""""" 


Black"/"""" 


Black"/""" 


(interior /exterior) 


Black 
mATX,"" 


Black 
MinT-ITX,""" 


Silver 


Black 


Silver 


Black 


Black 


Black 
"mATX,"""" 


Black 


Black 


Black 


Motherboard 


ATX, E- 


mATX, 


mATX, 


mATX, 


mATX, 


mATX, 


mATX, 


ATX, E- 


mATX, 






compatibility 


ATX 


ATX, eATX 


ATX 


ATX 


ATX 


ATX 


ATX 


ATX, HPTX 


ATX 


mATX, ATX 


mATX, ATX 


5.25-inch bays 


4 


5 


4 


4 


4 


4 


4 


3 


3 


_____ 


9 


3.5-inch bays 




1 (via 


1 (via 
















1 (via 


(external) 


1 


adapter) 


adapter) 





1 


1 


_?____. 


?____ 


1 





adapter) 


3.5-inch bays 
























(internal) 


6 

2 (via 


7 
7 (via 


4 
4 (via 


6 

6 (via 


5 


______ 

4 (3 via 


6 


3 


_____ 


_____ 


4 


2.5-inch bays 


adapters) 
„___ 


adapters) 


adapters) 
„___ 


adapters) 


1 


adapters 
„___. 


)0 






_____ 


1 
_____ 





Cooling fans 


_____ 


_______ 

_„__. 




"3"""" 
„___ 


3""" 




2 

_______ 


______ 






"3"""" 


Expansion slots 






___________ 




______ 


_______ 




19____ 


______ 


______ 


_______ 


1/6 


Tusb""" 


2USB"""" 




Tusb""" 


2USB" " 
















3.0,2 


3.0,2 




3.0,4 


2.0, 


1 USB 


2 USB 












USB 2.0, 


USB 2.0, 




USB 2.0, 


eSATA, 


3.0,2 


2.0, 








4 USB 2.0, 2 




eSATA, 


eSATA, 


2 USB 


Fire Wire, 


FireWire, 


USB 2.0 


eSATA, 




2 USB 


2 USB 2.0, 


eSATA, 




Audio 


Audio 


2.0, Audio 


Audio 


Audio 


Audio 
--------- 


Audio 
"l"8.8"x"""" 


None 


2.0, Audio 


Audio 


Audio 


Dimensions 


21.6x10 


22 x 9.6 x 


18.9x9.1 


20x10.4 


20.6x8.1 


7.9 x 


8.3 x 




16.9x79 


19.6 x 8.3 x 


8.1 x19.3x 


(HxWxD, inches) 


x23.2 


23 


X19.5 


x23.3 


x19.7 


19.7 


19.8 


24 x 9 x 24 


X18.8 


24.3 


20.3 


Price 


"$"i59!99"" 


$169"""" 


"$"59.99""" 


"$"i"5"9.99""" 


"$"i"3"9".99""" 


"$"79"("e"s"t". 


)""$"59"("e"s"t".")" 


~$46_9.35_""_ 


"$"99."9"9""" 


"$"239."9"9"""" 


"$"59."99""" 



CPU/ December 2010 25 



'-// 



Gamer Paladin D805 



•Intel* Core™ i3-540 Processor 

■ Genuine Windows* 7 Home Premium 64-Blt Edition 

- Intel* H55M Chipset Motherboard 

- ATI* Radeon 1 " 5450 1GB Video Card - DirectX 1 1 Support 

■ PSI CyborgX Gaming Case + 450W Power Supply 

■ Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 

■ Optional: NVIDIA* 3D Vision Glasses and Monitor {+$639} 
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I5-655K Processor 
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15-650 Processor 
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/ 4GB \ /* lTB *\ 



Components included with system 



■ Intel" Core" i3-540 Processor 
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■ Intel" Core™ i3-540 Processor 
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LAN Warrior 11-55 

• Intel* Core™ i3-540 Processor 

• Genuine Windows 4 7 Home Premium 64 -Bit Edition 

• Gigabyte H55M-USB3 Motherboard 

- NVIDIA* GeForce™ GTX460 1GB Video Card - DirectX 1 1 Support 

■ NZXT Vulcan Gaming Case + 700W Certified Power Supply 

■ High Definition Surround 3D Premium Sound 

- Optional: NVIDIA" 3D Vision Glasses and Monitor (+$639) 

/«£2S\ ,*$T*\ ^- D % /^TV ,**"***. 



Components included with system 
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Gamer Paladin D8A5 



■ Inter Core™ S7-950 Processor ^ 

■ Genuine Windows* 7 Home Premium 64-Bit Edition "* 

■ Asus* P6T SE Intel* X58 Chipset Motherboard 

■ NVIDIA* Geforce™GT$ 450 1G6 Video Card 

■ Chimera Inferno 2 Gaming Case + 700W Power Supply 
• Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 

- Optional. NVIDIA 3D Vision Glasses and Monitor (+$639; 
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• Intel* Core™ J7-980X Processor Extreme Edition $ 1 874 

■ Intel* Core™ S7-970 Processor $ 1 694 

• Intel* Core™ 17-960 Processor $ 1 369 

■ Inter Core™ J7-950 Processor $ 1 054 



Components included with system 



■ Intel* Core'* S7-980X Processor Extreme Edition 

• Intel* Core™ S7-970 Processor 

■ Intel* Core 1 " S7-960 Processor 

• Intel* Core™ S7-950 Processor 
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Gamer Paladin D885 



■ Intel* Core™ 17-950 Processor 

■ Genuine Windows* 7 Home Premium 64-Bit edition 
- Gigabyte GA-X58A-UD3R, Motherboard 

■ NVIDIA* GeForce™ GTX480 1 536MB Video Card - DirectX 1 1 Support 

■ Thermaltake V9 Green Gaming Case + 300W SLI™ Certified Power Supply 

■ Intel" 40GB SSD (Boot) + 2TB HDD (Data) 

■ Liquid CPU Cooling System with 120mm Radiator 

■ High Definition Surround 3D Premium Sound 

■ Optional: NVIDIA* 3D Vision Glasses and Monitor (+$639) 

<$fl**y #*w*r> &***> i - 



Components included with system 



Gamer Paladin D865 



■ Intel" Core™ 17-950 Processor 

■ Genuine Windows" 7 Home Premium 64-Bit Edition 

■ Gigabyte GA-X58A-UD3R, + SATA3 Motherboard 

• ATT Radeon™ HD 5770 1 GB Video Card - DirectX 1 1 Support 

■ NZXT* Guardian 921 Gaming Case + 700W Power Supply 

■ Kingston ' 3 0GB SSD (Boot) + 1 TB HDD (Data) 

■ Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 

,«*»»* 4$***k 4&*** **"** 
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Components included with system 



■ Intel* Core™ I7-980X Processor Extreme Edition 

■ Intel* Core 1 " i7-970 Processor 

■ Intel* Core™ i7-960 Processor 

■ Intel* Core 1 " 17-950 Processor 



Toll Free: 888-462-3899 | www.ibuypower.com 




■ Intel* Core™ J7-S20QM Processor 

• Intel* Core'* S7-720QM Processor 

■ Intel* Core™ S5-540M Processor 

• Intel* Core™ J5-520M Processor 



Battalion Touch CZ- 

■ Intel" Core™ I5-5ZOM Processor Technology 

- Intel* PM55 Chipset 

- Intel* WiFi Link 5300 Wireless 802.1 1 a/b/g/n 

■ GENUINE Windows* 7 Home Premium 64-Bit Editi 

■ 1 5.6" FHD 1920x1080 Touch Screen Display 

■ 4GB DDR3-1 333 Memory 

■ 500GB S-ATA Hard Drive 

■ ATI* Radeon™ HD 5650 1 GB Video Card 

■ Removable 8x DVD+R/+RW Drive 

■ Built-in 2.0 Mega Pixels Digital Camera 

M MAGK 

MULTI-TOUCH ADVANCED GAMl 
INTERFACE & CONTROL 



Introducing the World's First Full HD 

Multi-Touch Gaming Notebook 
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AMD Radeon HD 
6870 & 6850 

The $200 Sweet Spot's 
Never Been Sweeter 



AMD just launched its third-genera- 
tion 40nm GPU, but there is very lit- 
tle new in terms of architecture compared 
to the 5000 Series. To add to the confu- 
sion, the new cards are actually closer in 
performance to the Radeon HD 5830 and 
5770 than the Cypress cards with which 
these cards share a suffix. You read right: 
The Radeon HD 5850 and 5870 will out- 
perform the wet-behind-the-ears Radeon 
HD 6870 and 6850, respectively. Read on 
to find out how AMD managed to crater 
the price of performance graphics cards 
without a die shrink or new architecture. 

The GPU inside the 6870 and 6850 
consists of 1 .7 billion transistors, which is 
close to half a billion fewer than the 5870 
GPU. Die size has also slimmed from 
Cypress' 334mm 2 to 255mm 2 , which 
enables AMD to crank out more 6870 
GPUs per wafer. AMD's secret to main- 
taining near 5870 performance with 
25% fewer ICs is core clock. The Radeon 
HD 6870 and 6850 have 900MHz and 
775MHz cores, respectively. Both GPUs 
have a 256-bit memory bus, but AMD set 
the clocks at 1,050MHz for the 6870 and 
1,000MHz for the 6850. Load/idle board 
power for the 6870 and 6850 are 15 1W/ 
19Wand 127W/19W, respectively. 

Architecturally, AMD's engineers effec- 
tively took 25% of the horses dedicated to 
Cypress' compute/shader/texture perform- 
ance and hitched them instead to a rasteri- 
zation/ tessellation/ROP wagon, yielding 
better real-world gaming performance. The 
SIMD engines found in the flagship Ra- 
deon HD 5870 return practically un- 
changed in the Barts XT and Pro chips, 
which have 14 and 12 SIMD engines 
respectively, for 1,120 and 960 stream 
processors each. The only real variation, 



however, is that each 

of thenewSPs is no 

longer capable of FP64 

calculations, which 

never come into play with 3D workloads, 

so gamers won't notice the omission. 

The more significant changes came to 
the tessellation unit, which is now capable 
of roughly twice the performance of the 
Cypress-based cards. The graphics engine 
also has a second rasterizer, which keeps the 
GPUs horses fed and watered. These cards 
also support AMD's new Morphological 
Anti-Aliasing mode, which performs full- 
scene anti-aliasing with less frame rate 
penalty compared to 
super-sampling. 

We tested the 
Radeon HD 6870 
and 6850 against 
Evga's GeForce GTX 
460 SuperClocked 
Edition, which got a 
$20 price cut on the 
eve of AMD's launch. 
In the DirectX 9 Left 
4 Dead 2, AMD's 
new cards surpassed 
the mildly over- 
clocked GTX 460 by 
more than 20fps (for 
the 6870) and 9fps 
(for the 6850). The 
DX1 1 performance 
was significantly clos- 
er, with the 460 best- 
ing the 6850 in 
S.T.A.L.K.E.R.: Call 
of Pripyat. The more 
tessellation-intensive 
Aliens vs. Predator 
demo seems to favor 




Radeon HD 6870 

$239 
AMD 
www.amd.com 



Radeon 6850 

$179 

AMD's hardware, which 
speaks directly to the 
advancements made in the Barts GPU. 
AMD has a winner on its hands, but 
Nvidia's price-slashed GTX 460 and 470 
are more attractive than ever. The price/ 
performance battle is close, but AMD gets 
the nod here. But even if AMD's parade 
was moistened by Nvidia's price cut, 
gamers in the market for a new graphics 
card come out the ultimate winners. A 

by Andrew Leibman 
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Gigabyte X58-USB3 



Jumping into one of Intel's six-core 
Core i7s can be an expensive proposi- 
tion, but with the X58-USB3, Gigabyte 
scales down the X58 features (no 6Gbps 
SATA or eSATA ports) to offer an afford- 
able motherboard that can still handle the 
Core 17-970 or 980X. 

The X58-USB3's layout is fairly well 
thought-out, but we didn't like the place- 
ment of the front-panel audio connector, 
which was located above the expansion 
slots. On the plus side, Gigabyte built in 
three PCI-E xl6 slots, and the first two are 
capable of running at full xl6 speed. The 
bottom PCI-E xl6 slot runs at x4 speed. 

Compared to Gigabyte's X58A-UD9 
andX58A-UD7, theX58-USB3 doesn't 
offer as large of heatsinks, or as much 
power regulation. That being said, we 
were still able to push the Intel Core i7- 
980X in our test system to 4.4GHz. Our 
overclock included slight voltage increases 



to both the CPU and memory. Gigabyte 
also includes a slew of recovery, hard drive, 
and overclocking utilities. 

If you're looking for a motherboard 
that's a good value — and are OK with one 
that doesn't have all the high-end fea- 
tures — the X58-USB3 is for you. We also 
like that it offers enough overclocking tools 
to let you push the high-end Core U pro- 
cessors it was designed to work with. A 

by Nathan Lake 




X58-USB3 

$189.99 
Gigabyte 
www.gigabyte.com 



Specs: Chipset: X58 Express; Form factor: ATX; Max memory: 24GB (DDR3-2200); 
Ports: 1 Gigabit Ethernet, 6 3Gbps SATA, 2 USB 3.0, 12 USB 2.0, S/PDIF (in and out), 
audio (Realtek ALC892); Slots: 3 PCI-E x16 (SL I/Cross Fire), 3 PCI-E x1, 1 PCI 
Test system specs: CPU: Intel Core i7-980X @ 4.4GHz; GPU: AMD Radeon HD 5830; 
RAM: 6GB Patriot Sector 7 DDR3-1800; Storage: 128GB Patriot Zephyr; PSU: Antec 
Quattro 1200; OS: Windows 7 Ultimate 64-bit 



Zalman CNPS9900 Max 



Hoping to turn that sub-$300 Core 
i7-950 into a beast capable of out- 
performing Intel's $1,000 Core i7-975 
Extreme? You're going to need aftermarket 
cooling. And the better the CPU cooler 
you buy, the more likely your overclocked 
CPU will run at manageable temperatures. 

Zalman's new CNPS9900 Max might 
sound extravagant at $80, but smart power 
users know it's possible to save $500 or 
$600 dollars by purchasing midrange pro- 
cessors and cranking them past flagship 
speeds. We compared the CNPS9900 Max 
to Intel's $45 DHX-B cooler (included 
with Core \J Extreme CPUs) and Noctua's 
$90 NH-D14. All three allowed our Core 
i7-980X to run at 4GHz, but the Intel 



heatsink ran 9 degrees Celsius warmer at 
idle and a little less than 17 C warmer 
under load from Prime95. Compared to 
the more expensive Noctua cooler, Zal- 
man's offering is just as effective at idle and 
less than 3 C warmer under load — still well 
within our comfort zone. 

The CNPS9900 Max's cylindrical des- 
ign is more space-efficient than some of the 
larger cube-shaped heatsinks we've tested, 



CNPS9900 Max 

$80 

Zalman 

www.zalman.co.kr 




Specs: Dimensions: 152 x 131 x 94mm (HxWxD); 755g; Nickel-plated copper heatpipes 
and fins; Dissipation area: 5,402 cm 2 ; Socket compatibility: Intel LGA775/1 156/1366, 
AMD AM2/2+/3 
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which tend to block memory slots. The 
design centers on a 135mm LED-equipped 
fan, which is flanked on both sides by cop- 
per fins. The large fan translates to inaudi- 
ble noise at idle. However, under load, it's 
louder than Intel's DHX-B and marginally 
noisier than the dual-fan Noctua. 

Our only complaint about the Zal- 
man is its unwieldy installation, which 
involves an extra-long hex-key for reach- 
ing around the fin array. This can be dif- 
ficult, especially since the mounting holes 
in the heatsink backplate don't extend 
through the motherboard PCB. You real- 
ly have to push on both sides to lock in 
the mounting screws. 

That said, fantastic cooling capacity, 
relatively compact physical dimensions, 
and an eye for aesthetics make this cooler 
a winner. A 

by Paul Cross 
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Smartfish Technologies 
ErgoMotion Laser Mouse 



If Smartfish Technologies' new wireless 
ErgoMotion Laser Mouse proves suc- 
cessful, it's possible other mouse makers 
may experience an "I wish we would have 
thought of that" moment. That's because 
the ErgoMotion takes a fairly simple, yet 
new, approach to address a fairly com- 
plex, yet old, technology-related problem: 
repetitive strain injuries. 

Dr. Jack Atzmon, Smartfish CEO and 
ErgoMotion inventor, theorizes that al- 
though other ergonomic mice provide 
alternative designs to traditional mice, 
they still place the user's hand in a fixed 
position, potentially resulting in repetitive, 
unnatural hand movements — "the true 
cause" of long-term RSIs. The Ergo- 
Motion addresses this issue by using a 
pivot mechanism that Atzmon states pro- 
motes constant hand motion and natural 
hand positioning, thus alleviating hand, 
shoulder, and back tension. Further, the 



ErgoMotion doesn't require learn- 
ing any new movements as some 
ergonomic mice do. 

The ambidextrous Ergo- 
Motion's elongated body sports 
two buttons (a drawback for shortcut 
junkies) and scroll wheel. An on/off switch 
helps obtain the mouse's 10-month rated 
battery life (two AAs), while a dock at the 
bottom holds the accompanying plug- 
and-play 2.4GHz USB nano transceiver 
during travel. Elsewhere, the 800dpi rat- 
ing may turn off gamers, but my work- 
related usage was fine. 

Initially, I was skeptical of the horizon- 
tal-vertical pivoting approach. Although 
roughly the same height as the Microsoft 
Wireless Mouse 5000 I use primarily, the 
ErgoMotion's raised design gave me an 
uneasy, wobbly sensation similar to being 
on a boat. The pivoting also had me inad- 
vertently making annoying, repeated left 




ErgoMotion Laser Mouse 

$49.95 

SmartFish Technologies 

www.smartfishtechnologies.com 



Specs: 800dpi laser; 2.4GHz USt$ ne 
transceiver; Mac and PC compatible; 
Two AA batteries 



mouse clicks. Once I found my sea legs, 
though, the tension that usually creeps 
into my shoulders daily by mid-after- 
noon seemed less pronounced. At 50- 
plus hours and going, I can honestly 
say Smartfish has me believing in what 
it's selling. A 

by Blaine Flamig 



Thermaltake Armor A60 



Thermaltake has expanded its midtower 
Armor series with the Armor A60, a 
practical and durable case with USB 3.0 
connectivity. What makes the Armor A60 a 
builder-friendly enclosure is the externally 
accessible SideClick EasySwap 3.5 HDD 
bay and support for up to seven fans. 

The left side panel includes a 3.5-inch 
HDD bay with a spring-loaded cover that 
houses one of six 3. 5 -inch HDD drawers 
(these are also compatible with 2.5-inch 
drives) and acts as a hot-swap bay (that is, 
if you're running in AHCI mode). The 
front of each HDD drawer is protected 
by two flexible plastic arms that should 
probably be a bit more pliable because we 
inconveniently snapped one off when we 
were experimenting with the SideClick 
EasySwap drawer. 

When considering the number of 
drive cages and fans, as well as the case's 
form factor, it's possible that a decked- 
out build could get slightly cramped. 
We recommend using a modular PSU, 



especially if you plan to install multiple 
cards and hard drives. 

The all-black paint job might cause 
you to overlook some of the significant 
practical features Thermaltake has incor- 
porated. Some examples are the detach- 
able PSU filter on the A60's bottom 
panel, two holes reserved for liquid-cool- 
ing tubes, and an external security lock 
(held in place with an interior tool-less 
screw) for the keyboard and mouse. 
There is also tool-less mounting on the 
5. 2 5 -inch drive bays. 

Even though the Armor A60 will ac- 
commodate video cards up to 12 inches 
long, as well as heatsinks up to 180mm 
high, from the outside it may not impress 
you or any curious onlooker. You can buy 



the Armor A60 for its functionality and 
call it good. A 



by Joanna Clay 




Armor A60 

$89.99 

Thermaltake 

www.thermaltakeusa.com 



Specs: Case type: Midtower; Materials: Steel, plastic; Motherboard support: ATX, 
microATX; Bays: 3 5.25-inch external, 1 3.5-inch external, 5 3.5-inch internal, 1 2.5-inch; 
Expansion slots: 7; Dimensions: 18.9 x 8.3 x 19.7 inches (HxWxD); Fans: 1 120mm side 
(optional), 1 120mm front, 1 120mm front (optional), 1 120mm rear, 1 200mm top, 2 
120mm top (optional); Ports: 1 USB 2.0, 1 USB 3.0, 1 eSATA, HD Audio. 
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Shuttle XS35GT-804 



I t's easy to bash nettops in a power user 
I magazine. Nettops like this XS35GT 
still can't complete a default 3DMark 
Vantage run. (We had to drop into the 
Entry profile, yielding a score of El 792.) 
That said, no one buys a nettop for 3D 
gaming. These are the low-power, ultra- 
quiet cloud clients meant to be power 
users' second (or third) PC. 

In our June issue, we looked at View- 
Sonic's VOT132 nettop. (See page 34.) 
Half a year later, Shuttle's design easily 
outperforms the Viewsonic. For example, 
the VOT132 pulled an overall PCMark 
Vantage score of 1752, with respective 
Gaming and Productivity sub-scores of 
1532 and 1569. Shuttle's XS35GT scores 
2041, 1663, and 1805, respectively. More 
importantly, the Viewsonic struggled with 
HD streaming video. Shuttle shows occa- 
sional frame drops with YouTube at 
1080p, but it's quite watchable; 720p 
streaming is rock solid. 



Now, the glossy VOT132 was the size 
of a paperback but needed an add-on 
drive if you wanted optical disc support, 
nearly doubling the unit's thickness. Our 
XS35GT integrates a slim DVD-RW but 
is significantly longer — almost the size of 
two VOTl32s placed edge to edge. We 
didn't care for the Swiss cheese mesh aes- 
thetics of the side panels, but it does give 
ample ventilation to the double-sided, 
passively cooled motherboard. The system 
draws 23W at most and is silent beyond 
about 18 inches. Unlike the VOT132, 
Shuttle's 802.1 In antennas are internal 
but still pulled three of five bars from 
across a 2,600-square-foot house. 

Shuttle asks $259.99 for the barebones 
Ion 2 config, or if you really don't care 



Specs: CPU: 1.66GHz Intel Atom D510; Chipset: Intel NM10; Graphics: Nvidia Ion 2; 
Memory: 2GB DDR2-667; Storage: 500GB SATA HDD; Ports: 1 HDMI, 1 VGA, 5 USB 
2.0, 1 10/100 Ethernet, 1 mic, 1 stereo, 4-in-1 card reader; Dimensions: 6.4 x 1.5 x 9.9 
inches (HxWxD) 



about graphics and video, the non-Ion 
version (still with 2GB DDR2, a 320GB 
HDD, and DVD burner) is $299.99. Our 
verdict: strong 2D results, compact design, 
fair price. A 

by William Van Winkle 



XS35GT-804 

$379.99 
us.shuttle.com 




VTX3D Radeon HD 6870 



The Radeon HD 6870 marks AMD's 
second generation in DX1 1 cards, 
delivering 1.7 billion transistors with 
40nm fabrication in a 255mm 2 GPU die. 
Given the price, the HD 6870 maps 
across to Nvidia s GeForce GTX 460. 
Note that AMD still has the 6890 and 
6900 Series waiting in the wings. 

For now, VTX delivers a great de- 
sign that, despite the two six-pin power 
connectors, doesn't fall prey to AMD's 
"hair dryer" noise levels. We found the 
card to be quite quiet, even under load. 
There's some top ventilation that bleeds 
heat into the PC, but most is exhausted 
out the back. For ports, VTX delivers 
plenty: two DVI, one HDMI 1.4a, and 
two mini DisplayPort. We would have 
preferred trading one of the mini DPs 
for another HDMI, but space is obvi- 
ously tight. 

The great news is that VTX and 
AMD aim for the GTX 460's price and 
then blow their rival away on perform- 
ance. Looking back at our GTX 460 



Radeon HD 6870 

$239.99 

VTX3D 

www.vtx3d.com 

#### 



roundup in September 
(see page 20), we saw 
3DMark Vantage 
Performance overall scores 
for the GTX 460 averaging 
around PI 5000 and GPU scores around 
13500 to 14000. On our Intel Gulf- 
town platform, the Radeon HD 6870 
hits PI 8303 and a total GPU Score of 
15982, easily trouncing the 460. We're 
seeing Alien vs. Predator (1,920 x 
1,080) average 47.4fps. Heaven 2.1 
(1,920 x 1,080) scores 871 with a 34.6 
average fps. 




If VTX can manage to hit street prices 
under $220, then the HD 6870 card 
will be a tremendous deal in the mid- 
range market. A 

by William Van Winkle 



Specs: GPU: Barts XT; Core clock: 900MHz; Memory: 1GB GDDR5 (1,050MHz); 1,120 
stream processors; 56 texture units; 32 color ROPs 
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Amazon Kindle 3G 



Amazon, corn's third-generation 
Kindle ($189 for the 3G + Wi-Fi 
model; $139 for the new Wi-Fi-only ver- 
sion) is an evolutionary update to its pre- 
decessors. The 6-inch, grayscale e-ink 
screen arrives 21% smaller and 15% 
lighter (8.7 ounces) than the previous 
generation. We can't vouch for Ama- 
zon's claim about 20% speedier page 
turns, but the faster refresh is visually 
obvious. Other improvements include 
noticeably better screen contrast for eas- 
ing eye fatigue, page forward and back 
buttons on both sides of the screen for 
better ergonomics, quieter button clicks 
for peaceful nighttime reading, and an 
improved but still non-user-replaceable 
battery. Much of the size decrease comes 
from shrinking the keyboard, with its 
new four-way navigation button replac- 
ing the joystick. 

If Apple's success with the iPod is 
attributable to its seamless iTunes inte- 
gration, then Amazon and its Kindle 
content warrant a similar comparison. 
Amazon provides a seamless book pur- 
chasing experience for the Kindle where- 
in you can buy books directly from the 
device or via the Web site on a PC. 



Either way, your purchases are typically 
delivered within minutes. Reading on 
the Kindle for long blocks of time is 
comfortable, but if you're running with 
lights out, the Kindle can read to you via 
the text-to-speech feature and built-in 
speaker or headphone jack. 

The Kindle is best used for reading 
books and newspapers. The EPUB for- 
mat isn't supported, but you can copy and 
read PDFs on the device. There's also an 
Experimental menu that conveniently pro- 
vides MP3 playback and a WebKit brows- 
er. We bookmarked Portablequest.com, 
where users can play classic Infocom text 
adventures, such as Zork, directly from 
the Kindle browser. We've also purchased, 
played, and enjoyed Scrabble by Electronic 
Arts ($4.99) as well as other free Kindle 
word games. 

At $189, we expected a basic protective 
case, but Amazon doesn't provide one. 
Instead, we opted for the Kindle Lighted 
Leather Cover ($59.99), which features 
an innovative, retractable LED light built 
into the back of the cover and powered by 
the Kindle via the case binding. A 

by William Van Winkle 



Past Is Prologue 

Everything begins wifJi a story. 
—Joseph Campbell 

I was bom in Toronto, one month early and during a 
blizzard that covered the city in snow and silence. The 
surprise and the tow- visibility conditions that 
accompanied my arrival were portents, though they 
went unrecognized at the time. My mother, as a recant 
immigrant from India, was of two worlds, and she 
would pass that multiple Identity on to me, My rather 
was making his way to Canada, but had not yet arrived; 
his absence at my birth was a sign of the deeper 
absence yet to come. Looking back, I see all the ways in 
which my life was set the moment I was bom into it 
WhethEr in the stars or in stone, whether by the hand 
of God or some unnameable force, it was already 
written, and every action of mine would serve to 
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Kindle 3G 
$189 

Amazon.com 
www.kindle.com 
• ••• 



Specs: Display size: 6 inches; Weight: 
8.7 ounces; Battery life (advertised): 1 
month (wireless disabled), 10 days 
(wireless enabled) 



Zalman VF3000F (G^< 480) 



Nvidia's GeForce GTX 480 and 470 
graphics cards are designed to run at 
high temperatures. (Nvidia has stated that 
the GTX 480 has a maximum operating 
temperature of 105 degrees Celsius.) In 
our system tests, our stock-cooled GTX 
480 hit 100 C during peak load, with a 
sustained load temperature (when running 
3D Mark Vantage) of around 95 C. Zal- 
man's VF3000F is a custom VGA air 
cooler that's designed to help improve the 
lifespan of today's high-end Nvidia GPUs. 

The VF3000F features dual 92mm 
fans, and the heatsink includes five 6mm 
copper heatpipes that transfer heat to the 
cooler's aluminum fans. There's also a 
fan controller that you can attach to the 
inside or outside of your case, so it's 
easy to kick up the fan speed for greater 



cooling or turn it down if the fans are 
too loud. At the lowest speed level, the 
VF3000F's fans weren't audible with the 
case closed, and we could barely hear the 
fans at the highest speed level. 

We installed the VF3000F onto our 
Nvidia GTX 480 and saw sustained load 
temperatures drop 10 degrees. During 
idle, temperatures dropped from 60 C 
(stock cooling) to 50 C. Installation is 
fairly simple, but we found the online 



Flash 



animation instructions to 



be ] 



helpful than the manual. We also like that 
the VF3000F comes with a RAM heat- 
sink, which provides direct cooling for the 
video RAM. ▲ 



by Nathan Lake 




VF3000F 
(GTX 480) 

$79.99 
Zalman 
www.zalman.com 
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Specs: Dimensions: 51 x 98 x 239mm (HxWxD); Weight: 430g; Graphics card compati- 
bility: Nvidia GTX 480; Acoustics: 18 to 33dBA; Fan speed: 1,400 to 3,000rpm; Materials: 
copper (base and heatpipes), aluminum (fins) 

Test system specs: Processor: AMD Phenom II X2 555; Motherboard: Gigabyte 
890FXA-UD5; RAM: 6GB Crucial DDR3-1800; Storage: 128GB Patriot Zephyr; PSU: 
Antec Quattro 1200; OS: Windows 7 Ultimate (64-bit) 
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Patriot Inferno 120GB 



Any power user contemplating an SSD 
upgrade should be familiar with Sand- 
Force by now. The company makes the 
controllers at the heart of many of today's 
most sought-after SSDs, such as the Pa- 
triot Inferno 120GB. 

Like other SandForce SF-1222-based 
SSDs, the Inferno 120GB is rated for 
285MBps and 275MBps maximum 
sequential reads and writes, respectively. 
The Inferno offers only 1 19GB of avail- 
able storage space when formatted, 
despite having 128GB of MLC NAND 
flash memory. The spare flash 
memory is used for bad block 
management, wear leveling, 
garbage collection, and other 
proprietary SandForce features. 

Throughout testing, the Pa- 
triot Inferno 120GB proved to 
be an excellent performer. In the 
SiSoft Sandra 2010 physical disk 
benchmark, the drive managed 
256.4MBps reads and 192MBps 
writes, respectively, which is among the 
best we've seen from a 3Gbps SATA SSD. 
The Inferno's performance in HDTach 



was similarly very good. In PCMark Van- 
tage's HDD benchmark, although the 
Inferno continued to perform well, it was 
ever so slightly outpaced by OCZ's and 
Corsair's competitive offerings we've test- 
ed in the past. 

Ultimately, the Patriot Inferno 120GB 
is yet another excellent SandForce-based 
SSD. If you're in the market for a new 
SSD, do yourself a favor and give it a 
serious look. A 

by Marco Chiappetta 



Inferno 120GB 

$269 

Patriot 

www.patriotmemory.com 




Benchmark Results 




i Patriot 

i Inferno 120GB 




SiSoft Sandra 2010 


Physical Disk Benchir 
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Writes* 




| 192 


^^■■■■^^^^^^^^^^^^^^H 


HDTach v3.0 


Reads* 




j 225.9 


Writes* 




| 234.3 


Burst* 




i 259.9 


Access Time 




i 0.1ms 


CPU Utilization 




I 2% 




PCMark Vantage* 


Windows Defender 
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Gaming 




! 154.02 


Importing Pictures to WPG 


I 184.72 


Vista Startup 




j 198.02 


Video Editing Using W 
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Media Center 




i 212.16 


Adding Music to WMP 
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Application Loading 




: 179.49 


*Results in MBps 



Specs: Capacity: 119GB; Interface: 3Gbps SATA; Max sequential read/write (advertised): 
285MBps/275MBps;TRIM support; MTBF: >1 ,500,000 hours 

Test system specs: CPU: Intel Core i7-965; Motherboard: Gigabyte EX58-UD5; RAM: 
6GB OCZ DDR3-1333; Windows 7 Ultimate x64 



Corsair AirFlow Pro 



Corsair has been a long-time innovator 
in the PC memory space. Whether it 
was the company's XMS Xpert RAM from 
2005, which featured customizable LED 
displays, or the many Pro-branded modules 
that featured built-in activity LEDs over 
the years, it seems Corsair has always had 
some sort of cutting- 
edge memory 
available to 
complement 
the rest of its 
lineup. Corsairs 
latest innova- 
tion, the AirFlow 
Pro, isn't a new type of 
memory but rather an 
accessory that offers a little visual 
appeal plus a few useful features. 

The AirFlow Pro mounts to the 
top of the company's AirFlow 2 active 




memory cooler and connects to any Dom- 
inator-branded Corsair memory that sup- 
ports DHX Pro technology. Modules with 
model numbers starting with CMP or 
CMT are supported; the modules will 
also have a small header with five exposed 
pins along one edge. The AirFlow Pro 
includes short cables that connect to these 
headers (six cables are included to support 
up to six modules), and then the device 
itself mounts to the top of the AirFlow 2 
active memory cooler using a pair 
of thumbscrews. 



AirFlow Pro 

$49.99 
Corsair 
www.corsair.com 



Once connected, the AirFlow Pro dy- 
namically displays memory activity on a 
per module basis, in addition to offering 
temperature indicators. The six LEDs in 
the center of the AirFlow Pro will change 
color based on module temperature, while 
the additional rows of LEDs will fluctuate 
based on memory activity. 

The AirFlow Pro isn't going to boost a 
system's performance or allow for higher 
overclocks, but it will definitely add some 
bling to a modded system and give users 
with windowed cases easy-to-read visual 
cues as to memory temperatures. At about 
$50, though, the AirFlow Pro is only for the 
hardcore modder looking to take the visual 
appeal of her system to another level. A 

by Marco Chiappetta 



Specs: Material: Plastic; Colors: Black with multicolored LEDs; 2-year warranty 
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The PC Modder 
Holiday Gift Guide 

Hardware For The Naughty & Nice 




The holiday season can be a trying 
time of year for PC modders. A ton 
of hot new — and usually expensive — 
hardware typically arrives just in time for 
the holidays, and there's constant pressure 
to be on our best behavior. During the 
early part of the year, some of us may be 
able to get away with doing our best Nick 
Burns impersonations for friends and loved 
ones, who seem to constantly need help 
with their machines. But when the holidays 
are approaching, being a condescending, 



unhelpful teacher of Novice Computing 
101 isn't going to fly. 

No, if we want to find some juicy 
hardware under the tree this holiday sea- 
son, we have to put on our happy faces, 
jovially run those malware scans, update 
those antivirus apps, and upgrade outdat- 
ed hardware, in an effort to land ourselves 
on the "nice" list. 

Of course, hoping our non-tech-sawy 
loved ones will somehow magically know 
what hardware we crave and repay our 



tech-support efforts with some new gear 
is a bit . . . optimistic. Thankfully, dear 
reader, we're on your side. This year's PC 
Modder Holiday Gift Guide is loaded 
with some of the most sought-after hard- 
ware and PC accessories on the market. 
Your loved ones won't have to fend for 
themselves at all if you nonchalantly drop 
a hint that you'd like something on the 
list and just so happen to leave this issue 
open to the correct page. You'd be sur- 
prised how far a "Wow! Check this out!" 
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or an "I would kill for one of these!" can 
go when said at just the right moment, 
when loved ones are trying to figure out 
what to buy for the holidays. You could 
just be a stand-up guy and flatly ask for a 
cool gift, but where's the fun in that? The 
holidays are always more enjoyable with a 
little social engineering! 

Powerful Processors Aplenty 

Both Intel and AMD have some inter- 
esting processors available that would make 
almost any modder happy Intel's K-Series 
processors, or, more specifically, the Core 
i7-875K ($329.99; www.newegg.com) , dif- 
fer from their counterparts in that they are 
completely unlocked. Users can manipulate 
processor and memory frequencies to over- 
clock the chips, in addition to using the tra- 
ditional method of altering voltages and 
base clock speeds. It's the combination of 
unlocked multipliers and traditional base 
clock manipulation that makes Intel's K- 
Series processors highly flexible overclockers 
and perfect for modders who like to tinker. 
Just make sure you have a nice Socket 1 156 
motherboard to go along with it. 

On the AMD front, the Phenom II X6 
1075T ($239.99; www.newegg.com ) is a 
modder's dream come true. A 6-core chip 
with a 3 GHz default clock speed (3. 5 GHz 
Turbo Core clock) that's compatible with 
most existing socket AM2+ and AM3 
motherboards for under 240 bucks — it 
doesn't get much better than that. 

Peerless Pixel Pusher 

Every modder wants an uber-powerful 
graphics card that's tweakable and offers 
killer frame rates in today's hottest games. 
Enter the MSI N480GTX Lightning. 
This GeForce GTX 480-powered graph- 
ics card is overclocked out of the box with 
a 750MHz GPU, 1.5GHz shaders, and 
1GHz (4GHz GDDR5) memory, and it 




sports a custom PCB with integrated volt- 
age checkpoints and switches for immedi- 
ate, on-the-fly voltage tweaks. In addition, 
the N480GTX Lightning is outfitted 
with a custom, dual-fan cooler and has 
built-in features to accommodate hard- 
core LN2 overclockers. For example, the 
N480GTX Lightning has a custom BIOS 
that can adjust for the GFlOO's zero- 
degree bug and an onboard switch to 
bypass the overcurrent protection in the 
GPU to allow for more power to be 
pumped into the chip during extreme 
overclocking sessions. Out of the box, the 
MSI N480GTX Lightning is arguably the 
fastest single GPU-powered graphics card 
on the planet. 

The Solid-State Season 

We've said it before and we'll say it 
again: Upgrading from a standard hard 
drive to a solid-state drive is one of the 
most effective mods a power user can 
make. Use an SSD as a boot volume and 
you'll immediately notice faster boot 
times, quicker application loading, and 
generally better system performance. Of 
the current crop of SSDs on the market, 
few offer the value of OCZ's Vertex 2 
series. The OCZ Vertex 2 SSDs are avail- 
able with capacities ranging from 40 to 
480GB, with prices ranging from about 
$95 to almost $1,200. 

It's the 120GB Vertex 2 drive, howev- 
er, that's become a favorite among en- 
thusiasts. The Vertex 2 is built around 
SandForce's excellent SF-1200 series con- 
troller and offers sustained reads and 
writes of about 275MBps. Excellent 
garbage collection algorithms and TRIM 
support result in excellent long-term per- 
formance, unlike some drives based on 
different controllers. Perhaps best of all, 
despite offering best-of-class perform- 
ance, the OCZ Vertex 2 120GB SSD 
is priced competitive- 
ly at about $239.99 
( www.newegg.com) , or 
$1.99 per GB. That's 



still much more expensive than a hard 
drive, of course, but it's downright 
affordable in light of other high-perfor- 
mance SSDs. 

Ultra-Portable Powerhouse 

Using a netbook can be torture for 
many modders and power users. The rela- 
tively low performance offered by the 
diminutive machines is almost unbearable 
compared to a decked-out and modded 
high-end PC. 

But the fact remains that most of us 
want a highly mobile PC to keep by our 
side when we can't be in front of our 
more powerful rigs, and netbooks fit the 
bit quite nicely. That doesn't mean we 
modders should settle for any run-of- 
the-mill model, though. The Asus Eee 
PC 121 5N is powered by a dual-core 
1.86GHz Atom processor, 2GB of 
DDR3 RAM, and a 250GB HD. On top 
of that, Nvidia's next-gen Ion chip with 
Optimus technology makes an appear- 
ance, as well, to boost graphics and mul- 
timedia performance when necessary. For 
about $490, the Eee PC 1215N isn't 
cheap, but it's as close to high-end as a 
netbook can be, currently. 

A Killer Keyboard 

If you're a CPU reader, odds are you've 
already equipped yourself with a powerful 
processor, a killer graphics card, a super- 
fast SSD, and tons of RAM in your sys- 
tem. But we'd bet the vast majority of you 
are still toiling on an el-cheapo rubber 
dome or membrane keyboard. Why disre- 
spect the rest of your system and connect 
it to such a lowly input device? 

Mechanical key switch keyboards are the 
Cadillacs of input devices and offer much 
more consistent performance, better tactili- 
ty, and longer lifespan. And contrary to 
popular belief, not all mechanical key 
switch keyboards are loud and "clicky." The 
Das Keyboard Model S Professional Silent 
($135), for example, features Cherry MX 
Brown key switches, which are tactile but 



Modders looking for an easy way to add some case lighting to their creations 
need look no further than NZXT's sleeved LED lighting kits. They're cheap, 
available in different colors, and simple to install. 
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not clicky. The keyboard also features n-key 
rollover support, a built-in USB hub, and 
laser-etched key caps. Plus, it just plain 
looks good. Sure, you can buy 10 cheap 
keyboards for the price of the Das, but 
you'll be doing yourself a disservice. 

Luscious Liquid-Cooling 

Whether overclocking or not, a cool- 
running processor is vital to maintaining 
system stability and peak performance. 
Sure, there are a multitude of coolers out 
there that will do the job, but few offer 
the features and coolness factor of the 
Corsair Hydro Series H70 ($109). 

The H70 is Corsair's follow-up to the 
popular H50 self-contained liquid-cool- 
ing system. The H70 features an updat- 
ed waterblock and pump assembly, a 
larger radiator with more surface area 
than the H50, dual fans arranged in a 
push-pull configuration, and more flexi- 
ble tubing with swivel fittings for easier 
installation. It's also compatible with 
both AMD and Intel processors. The 
H70's performance is as good as or bet- 
ter than some of the best air coolers on 
the market. High performance, easy 
installation, and minimal mainte- 
nance — the H70 has it all. 



Excellent Essentials: Tools 

Every modder needs to have a complete 
set of tools at his disposal. If you consider 
yourself a true PC modder or power user, 
tightening screws with a knife or pulling 
hex bolts with a pair of pliers just won't do. 
There are a ton of affordable PC toolkits 
available that include not only all of the 
tools you'll need for the vast majority of 
builds but also a compact case that'll keep 
all of those tools neat and tidy. 

The Belkin F8E062 55-piece PC 
Service Tool Kit's ($34.99; www.new 
egg.com ) wealth of tools includes the 
following: screwdriver, pliers, soldering 
iron, and chip puller — all in a zippered 
case that'll take up no more space than 
your average textbook. Having the right 
tool on hand for a job certainly makes 
modding faster and easier, and the end 
product will turn out better, too. If you 
don't already have a nice PC toolkit in 
your arsenal, asking for one this holiday 
season would be a good idea. Trust us on 
this one. 

Some Cheap Bling 

Cold cathodes are so 2008. 2011 will 
be all about LEDs. And modders looking 



to add some slick lighting to their systems 
have a variety of choices, which come by 
way of NZXT, to consider. NZXT's 
Sleeved LED Kits ($9.99 [1 meter], 
$14.99 [2 meters]; www.performance- 
pcs.com ) are available in an assortment of 
colors and lengths and include everything 
necessary for clean installation. The kits 
come bundled with the sleeved strings of 
LEDs, in addition to power cables, adhe- 
sive tie-down mounts, and a case bracket 
that houses a power button and bright- 
ness switch. (Three levels of brightness 
are available.) The kits are an inexpensive 
and quick way to add some bling to a 
windowed rig, and because they used 
LEDs, power consumption and heat are 
of no concern. 

TisThe Season 

Store shelves will be rife with awesome 
PC hardware this holiday season, targeted 
squarely at all you modders out there. If 
you've played your cards right during the 
year, some of it may just land in your 
stocking or under the tree. We hope that 
this little guide finds you in time and helps 
in your quest to score some new gear. A 

by Marco Chiappetta 
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Zalman's 'Composite Heatpipe' features a 'Sintered Metal 
type wick, resulting in outstanding capillary pumping 
performance, and a high thermal conductive design 
of 'Axial Grooves' which increases the heat transfer 
rate by 50% compared to ordinary heatpipes. 
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FUZION 

ars Its Heart On Its Side P 




At this point, counting the number of times Bill 
"Overkill Bill" Owen's mods have shown up on the 
cover and inside of CPU magazine requires a calculator, 
or at least an abacus. Owen, of course, is the proprietor 
of modding parts and services site Mnpctech.com, whose 
motto is "Voiding Your Warranty Is Our Business." 

This month we're treating you to a look at a case mod 
Owen created in conjunction with MSI, inspired bv the 



In keeping with the motherboard's color scheme, Owen 
bathed the system's interior in cool, blue light, which shines 
out through the Fuzion logo. He also sleeved all of the PSU 



company's Big Bang Fuzion motherboard, which among 
other things is notable for its use of the Lucid Hydra 
Engine to provide support for mixed pairs of video 
cards. Owen took advantage of this feature, too, in- 
stalling both an MSI N465GTXTwin Frozr II and an 
MSI R5770 Hawk in the final build, but we're getting 
ahead of ourselves. 

Owen wanted to build something that would have a 
consistent look and feel inside and out, and because the 
Big Bang Fuzion consists of lots of blue and silver, he 



Adamas midtower case. Owen milled custom side panels 
for the case with the Big Bang logo cut into 3/4-inch air- 
craft aluminum, and built a front panel with a similar 
aesthetic from 3/16-inch aluminum. The custom 120mm 
rear fan grille is also made from aluminum and has a 



cables in blue, then promptly hid them so well that you 
have to know where to look just to find them, the only ex- 
ception being the cables to the graphics cards — which he 
shrouded in chrome tubing along with the Corsair Hydro 
H50's cooling tubes. 

In addition to the MSI board and the aforementioned 
graphics cards, FUZION contains an Intel Core i5-750 
CPU, 8GB of OCZ triple-channel Blade Series PC3- 
16000 memory, an OCZ Vertex 120GB SSD, Corsair's 
AX1200 Professional Series Gold PSU, the Corsair Hydro 
H50 CPU cooler, a Zalman MFC1 Plus-B 6-channel fan 
controller (with chrome-plated bezel and anodized blue 
knobs), three Enermax Apollish Twister 120mm blue 
LED fans, and one 120mm Panaflo LI A fan. 

Owen says he managed to do all of this in about 40 
hours, which we found pretty hard to believe until he 
shared one particular factoid with us: "I have a studio in 
an old warehouse. It's haunted bv the maintenance man 



We're not sure whether Bil 



mail addre 
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Give Us M 





Have a computer mod that will bring tears to our eyes' 
Email photos and a description to madreadermod@cpumag.com. 
If we include your system in our "Mad Reader Mod" section, 
we'll send you $1,500 and a one-year subscription to CPU 
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ASIim& Trim HTPC 



Sshhh . . . can you hear that? It's 
your HTPC not making noise. 
This month's Newegg build is an HTPC, 
an example of the company's new 
SuperCombo deals. This SuperCombo 
includes the case, motherboard, processor, 
memory, optical and storage drives, 
power supply, graphics, and some extras. 
You'll need to secure an OS and a few 
components on your own though, includ- 
ing a mouse, a keyboard, and in this case, 
an HDMI cable. 

Case 

Every build begins with choosing the 
right case, but it's an even more impor- 
tant decision for an HTPC; the size of 
the case, its form factor, adequate ventila- 
tion, and looks that fit neatly into your 
home-theater setup are all crucial to the 
overall performance and aesthetics of an 
HTPC build. 

This particular case is the Moneual 
MonCaso 320B, a low-profile micro- 
ATX case featuring an all-black, brushed 
aluminum body with cut-processed but- 
tons. The front of the case features an 
LCD, a slot for an optical drive, volume 
control/mute knob, power button, and 
tucked away behind a spring-loaded 
panel, you'll find a pair of USB 2.0 
ports and an SD/SDHC/MMC card 
reader slot. 

Inside, the MonCaso 320B sports a 
5.52-inch optical drive bay, three 3.5- 
inch HDD/SSD bays, and four expansion 
slots. The case has plenty of strategically 
placed air vents to allow cooling above 



components that typically produce the 
greatest amount of heat. 

The case comes with a Moneual- 
branded remote control, which has a 
Windows Media Center button, media 
selection buttons, and an array of naviga- 
tional controls. 

Motherboard 

The Gigabyte GA-880GMA-UD2H is 
a great choice for an HTPC if for no 
other reason than the fact that its 880 
chipset supports Hybrid Graphics. 
Hybrid Graphics can pair the mother- 
board's integrated GPU (which in this 
case is a Radeon HD 4250) with a dis- 
crete graphics card to beef up graphics 
performance without taking up much 
space, so if you ever decide to swap out 



the included ASUS Radeon 5550 card for 
a Crossfire-ready one, you're good to go. 

The board is optimized for all the latest 
and greatest peripherals with support for 
6-core AMD processors, SATA 6Gbps, 
and SuperSpeed USB 3.0. It also includes 
an HMDI port and supports dual-chan- 
nel DDR3 memory (up to 1,800MHz). 

Processor 

Due to its power and TDP, the 
2.8GHz AMD Phenom II X6 1055T 
may add a bit of noise to your HTPC, 
but the resulting performance benefits 
will be worth it to most. The Phenom II 
X6 1055T is one of AMD's top-per- 
forming CPUs with six cores, and it's 
hard to resist that kind of horsepower 
for just $199.99. 

Graphics Card & TV Tuner 

You don't need a tremendous amount 
of graphics firepower for a decent 
HTPC build, and the ASUS Radeon 
HD 5550 handles the workload with 




With its sleek black exterior 
and low profile, this system 
will virtually disappear into 
your home-theater setup. 



Somehow, the Moneual MonCaso 
320B case can accommodate up to 
three 3.5-inch drives. 



■ 
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Moneual MonCaso 320B Micro ATX Media Center/ HTPC Case 

GIGABYTE GA-880GMA-UD2H 

ASUS EAH5550/DI/1GD3(LP) Radeon HD 5550 

AMD Phenom II X6 1055T Thuban (2.8GHz) 

LITE-ON JHBS112 BD-R/BD-RE/BD-ROM 

LITE-ON Cyberlink BD software 

Seagate Barracuda 2TB LP ST32000542AS 

OCZ Vertex 2 120GB OCZSSD2-2VTXE120G 2.5 

Corsair DDR3-1600 (2 x 2GB) RAM 

Hauppauge WinTV-HVR-2250 Dual TV Tuner / Encoder 

Rosewill RV2-700 700W Power Supply 



Newegg Item # 


: Rating 


j Price 


N82E1 681 1280021 


i 4(4) 


i $279.99 


N82E1 681 31 28445 


i 4 (41) 


i $99.99 


N82E16814121386 


I 5 (4) 


i $79.99 


N82E1 681 91 03851 


i 5 (325) 


i $199.99 


N82E1 68271 06346 


i 4 (66) 


i $119.99 


N82E1 68009981 52 


i 5(4) 


i $14.99 


N82E1 68221 4841 3 


| 3 (323) 


| $99.99 


N82E1 6820227551 


! 4 (64) 


i $239.99 


N82E1 68201 45260 


; 4 (268) 


i $86.99 


N82E1 681 51 16037 


i 4 (265) 


i $114.99 


N82E16817182173 


i 4 (23) 


i $59.99 



Shipping i Rebate i Total 



w/SuperCombo discount: 
Total savings: 



aplomb. Its low profile fits neatly inside 
the slim Moneual case, but ASUS still 
managed to fit a small fan onto the card 
to aid cooling. 

You can't have an HTPC without a 
TV tuner, and this system is equipped 
with the Hauppauge WinTV-HVR- 
2250 Dual TV Tuner/Encoder. The 
device can handle two simultaneous TV 
channels, allowing you to watch and 
record at the same time, even if one 
channel is digital and one is analog, and 
its dual hardware MPEG-2 encoders can 
record TV without biting into the com- 
puter's CPU resources. The Hauppauge 
tuner also has an FM radio receiver so 
you can listen to the radio over your 
home-theater setup. 

Optical Drive & Hard Drives 

If you're going for an HTPC, why not 
go all-out with your optical drive? This 
LITE-ON 1HBS112 drive performs mul- 
tiple functions, including playing and 
burning Blu-rays (12X BD-R, 2X BD- 
RE, and 8X BD-ROM) and DVDs (16X 
DVD+R, 12X DVD-ROM). 

To ensure that you're able to use your 
optical drive to its fullest potential with- 
out HDCP restrictions, use the LITE- 
ON CyberLink BD software; it's a 
$14.99 value, but Newegg includes it for 
free with the SuperCombo deal. 

A good HTPC requires a big chunk of 
storage capacity for video, music, and pho- 
tos, and this system delivers with a 2TB 



Seagate Barracuda LP ST32000542AS, 
with a spindle speed of 5900 RPM. 
Because this drive is LP (for "low pow- 
er"), it offers quiet performance so as 
not to interfere with your home-theater 
audio experience. 

Because fast performance is as impor- 
tant as storage capacity, the system pairs 
the Seagate drive with a 120GB OCZ 
Vertex 2 SSD. 

Memory 

This Gigabyte board supports a rela- 
tively high DDR3 frequency, so the sys- 
tem benefits from 4GB (2 x 2GB) of 
Corsair 240-pin DDR3-1600 (PC3 
12800). 4GB of DDR3-1600 memory is 
more than enough juice to run the tasks 
typical of any HTPC. 

Power Supply 

This 700W Rosewill RV2-700 has 
more than enough juice to power the 
whole system, but it contributes to perfor- 
mance, too: Its intelligent 120mm fan has 
Auto Speed Control to keep the fan noise 
to a minimum. 

The SuperCombo Deal 

You can buy any of the aforementioned 
parts individually from Newegg.com, but 
if you buy the whole shebang as a Super- 
Combo package, you'll save yourself 
almost 150 bucks — just enough to splurge 
on that wireless mouse and keyboard 
combo you've been eyeing. A 



Benchmark Results 



! Newegg Build 





HDD 


: 25830 




POV-Ray 3.7* 


| 3357.46 


Cinebench 11.5 


CPU** 


: 4.98 


SiSoft Sandra Lite 2010c 



Processor Arithmetic 

Dhrystone iSS 
Whetstone iSSI 
Processor Multi-Media 

integer x16 aSSE2 (Mpixels/s)] 196.67 
Float x8 iSSE2 (Mpixels/s) i i 19 
Double x4 iSSE2 (Mpixels/s) ] 65.5 
Memory Bandwidth 
integer Buffered iSSE2 (GB/s) ] 12.68 
Float Buffered iSS 



S.T.A.L.K.E.R.: 

Call Of Pripyat (4XAA)*** 



* Pixels per second 




**Points 




*** Games tested at 


1920x1080 
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j&wam 




Get informed answers to your advanced technical 
questions from CPU. Send your questions along 
with a phone and/or fax number, so we can call 
you if necessary, to q&a@cpumag.com. Please 
include all pertinent system information. 

Each month we dig deep into the CPU mailbag in an effort to 
answer your most pressing technical questions. Want some advice on 
your next purchase or upgrade? Have a ghost in your machine? Are 
BSODs making your life miserable? CPU s "Advanced Q&A 
Corner" is here for you. 

Wayne B. asked: I have a stock HP Pavilion a6123wthat I used to 
play World of Warcraft on and the wife played her Facebook games on. 
The motherboard recently went kaput, and the system is out of warranty. 
So, I need some advice on what I can/should get to replace it. I want to 
use all or as many of the parts from the system as I can and have a moth- 
erboard that can use these parts while being able to accept possible 
upgrades later. I don't need anything too fancy or expensive; I just want to 
get back to playing WoW! My specs are as follows: Athlon 64 X2 4400+ 
2.3GHz (65W), PC2-5300 DDR2 SDRAM, and a 500GB hard drive. 

A: We're sorry to hear that your motherboard died, Wayne. 
That's a real bummer. If you're not going to use the exact same 
model as a replacement, swapping out a motherboard usually 
means having to perform a clean operating system installation 
and potentially dealing with activation issues from Microsoft 
(although in all fairness we've never had a legit OS Microsoft 
wouldn't activate after a quick call to their customer service line). 




Most off-the-shelf 
systems from large 
OEMs use standard 
components, such as 
theECSMCP61PM- 
HM motherboard that 
died in Wayne's HP 
Pavilion a6123w. 



That said, according to the specifications on HP's Web site, 
your system shipped with an ECS MCP61PM-HM microATX 
motherboard, which is based on Nvidia's GeForce 6150SE 
nForce 430 chipset with integrated graphics. If you check eBay, 
vendors are selling that exact motherboard, brand-new, as an HP 
replacement part. Grabbing one of those motherboards would be 
the easiest choice, because you most likely won't have to deal 
with any compatibility or OS issues. There are, however, a multi- 
tude of newer microATX motherboards available for less money 
that offer more features and more powerful integrated graphics, 
which would yield better overall performance. 

If you don't mind performing a clean OS installation, a moth- 
erboard such as MSI's $69-ish 785GTM-E45 is the correct form 
factor and will work with all of your other hardware. The 
785GTM-E45 is built around AMD's 785G chipset, which in- 
cludes an integrated Radeon HD 4200 graphics core. This will 
yield not only better frame rates in games but also better video 
playback capabilities. As a side benefit, an aftermarket mother- 
board such as the 785GTM-E45 would also offer some overclock- 
ing capabilities that aren't available with the stock ECS mobo that 
came with your system. 

Of course, if the potential to overclock is appealing, you 
should also spring for a good CPU cooler, but that's a topic for 
another discussion. 

Charlie T. asked: I recently bought a new 1TB drive by West- 
ern Digital. It's a 7,200rpm 3Gbps SATA drive that also supports 
AHCI. I'm not entirely sure what AHCI is or what it does, but I have 
heard (or read somewhere) that it does increase performance in cer- 
tain situations, if it is enabled in the system BIOS and your hard 
drive supports the feature. 

The problem is that I turned AHCI on in my Asus motherboard's 
BIOS (model P7P55D-E Pro) and then got a Blue Screen of Death when 
I tried to boot Windows 7 x64. 1 can't reach the Desktop unless I turn it 
off in the BIOS again. Not good! 

Is my motherboard defective? I'm sure it's probably not that, but do 
I have to reformat the drive and reinstall with AHCI on? I'd rather not 
go through all that trouble if that's not going to resolve it and the prob- 
lem really is some sort of hardware incompatibility. 

Ai Your system BIOS' AHCI (Advanced Host Controller Inter- 
face) enables NCQ (Native Command Queueing) and hot-plug- 
ging or hot-swapping of current-generation SATA hard drives. 
Enabling AHCI with SATA drives that support NCQ will gener- 
ally offer higher performance. It allows the drive to optimize the 
order of read and write requests based on the position of the platter, 
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Antec LanBoy Air 

A Modder's Kind Of Modular 




With its plethora of holes and military-grade versatility, you could be 
forgiven for thinking Antec's LanBoy Air was Swiss in origin. But the 
engineering experts at Antec, based in 



Fremont, Calif., should be applauded for ( 
creatinq a case that effectively nullifies one 



system builders; i.e., they fail to accommo- 
date aftermarket hardware. 



To put this case's adaptability through the 
wringer, we installed a high-end liquid-cooled 
system consisting of an Intel Core i7-980X 
EE, Intel DX58S0 motherboard, 6GB Patriot Sector 7 DDR3, and an 
Antec TruePower Quattro 1200W PSU. Although the LanBoy Air's top 
panel features mounting posts that can accommodate a 240mm radiator, 
that panel also sports a pair of nifty handles that make toting the case 
much easier. To spare these handles, we installed the radiator in the HDD 
bay, which was largely empty thanks to our case-floor-mounted Patriot 
Zephyr SSD. The front panel fans have integrated speed controls and 
LEDs and can move anywhere on the front panel. This initially prevented 
us from mounting the radiator directly to those fans, but their modular 
nature ultimately let us separate the two fans with one of the 5.25" bays 



and mount the radiator (and two more fans) perpendicularly to the front 
panel. We installed the pump next to the SSD on the floor and removed 
the side panel fans, which the DangerDen 
Summit GPU block on our Radeon HD 5850 
rendered redundant. A deep gap between the 
J* removable motherboard tray and the corre- 
sponding side panel simplified the typically 
tedious task of cable routing. A cutout in the 
tray also let us tighten the CPU block mount- 
ing posts with the motherboard fully installed. 
r\J The mesh side panels don't just dissipate 
heat well; they also serve to show off our liq- 
uid-cooled components better than just a windowed side panel could. 

In a liquid-cooled system, the case is the most important component in 
the mix, and Antec's LanBoy Air is perfect for high-end hardware and 
custom builds. Even with the system finished, we're already contem- 
plating alternative arrangements, perhaps adding a second loop, relo- 
cating the PSU from bottom to top, swapping locations with the moth- 
erboard tray or rotating the 5.25" brackets so our radiator gets a dou- 
ble-blast of air. The LanBoy Air makes practically any configuration 
possible; the hardest part is finding your favorite. ■ 



vww.antec.com 
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reducing head movement and allowing the drive to serve requests 
in fewer rotations over time. 

However, AHCI should be enabled in the BIOS prior to OS 
installation. Turning it on after you've installed the OS will usually 
cause the BSOD symptom you've described or hang the PC upon 
boot. This happens because Windows disables the AHCI drivers 
not needed during installation, so if you turn on the feature, the 
driver won't be there at boot up and the system will crash. 

Regardless, this is an issue we've had many times before our- 
selves; thankfully, with Win7 and Vista, there is a workaround. 
Here are the steps you need to follow: 

1 . As a precaution, create a system restore point or back up your 
Registry before starting this procedure. 

2. Exit all Windows-based programs, click Start>Applications> 
Run, and type regedit and then press ENTER. 

3. If you receive the User Account Control dialog box, 
click Continue. 

4. Navigate to the following Registry subkey: HKEY_LOCAL_ 
MACHINE\System\CurrentControlSet\Services\Msahci 

5. In the right pane, right-click Start in the Name column, then 
click Modify. 

6. In the Value data box, type 0, and then click OK and exit the 
Registry Editor. 

7. Restart your PC and enter the BIOS menu at POST. Enable 
AHCI in your BIOS. 

8. At boot- up, Windows will install the AHCI drivers and ask 
you to reboot your machine one more time. 

9. You're done! 

Dan H. asked: I'm planning on doing a lot of work with 3DS Max 
and Photoshop CS5. However, the cost of a good midrange Nvidia 
Quadro card is as much as two GeForce GTX 470s or even more. 

Can a system built with two GeForce GTX 470s in SLI and a GTX 460 
with 2GB of memory [the latter serving as a physics card] perform as 
well as a Quadro card in the two programs I will be running? You can 
get Quadro cards with loads of memory, but they cost several thousand 
dollars. Being an independent user, is it worth the extra cash? 

Ai Your question is a bit of a tall order, Dan. However, we can 
offer you some insight into the difference between Nvidia's pro- 
fessional-grade Quadro graphics cards vs. its GeForce family of 
consumer graphics cards. In short, although Nvidia uses essential- 
ly the same GPU silicon on its latest generation of Quadro cards, 
as it does on its GeForce GTX 400 series, there are significant 
differences in driver-level support and performance, as well as 
firmware and possibly even small board-level tweaks. However, 




Professional graphics cards such as the Nvidia Quadro 5000 
cost a bundle, but when it comes to getting real work done in 
applications such as 3DS Max, Maya, and Catia, their performance 
justifies their price. 



these graphics families produce vastly different performance 
results depending on the application(s) in question. 

In 3DS Max, a professional graphics card will run orders of 
magnitude faster than a standard consumer card. The last set of 
benchmark numbers we looked at, for example, showed a single 
ATI FirePro V8800 (single GPU) scoring around 160fps, while a 
dual-GPU Radeon HD 5970 notched around 12fps or so: There 
was no comparison. You'll see the same sort of performance dif- 
ference between Nvidia's professional and consumer lineups, as 
well, at least in terms of 3DS Max. If you're dealing with 3D 
model wireframes all day, a pro graphics card will net you the 
gains its higher price tag suggests it should command. 

That said, Photoshop CS5 is a different beast all together. In 
fact, Nvidia and AMD have both gone to great lengths to assist 
Adobe with accelerating many of Adobe Creative Suite 5's appli- 
cations, including Photoshop, for both consumer and pro graph- 
ics families. Here, your dollars might be better spent on a faster 
processor, more RAM, or a faster storage subsystem, because any 
current-generation consumer graphics card is going to accelerate 



Photoshop CS5 nicely. 



by Dave Altavilla and Marco Chiappetta, 
the experts over at HotHardware.com . 



"In 3DS Max, a professional graphics card 
will run orders of magnitude faster than a 

standard consumer card." 
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ATI FirePro V9800 

Workstation Graphics Card Supports Six HD Monitc 



When it comes to top-of-the- 
line graphics cards, today's 
gaming and enthusiast cards 
are very impressive. They offer large 
amounts of memory bandwidth, multiple 
display outputs, and strong graphics pro- 
cessing power. 

Before you start feeling too good 
about those really cool gaming cards, 
though, take a quick glimpse at the 
recently released AMD workstation 
graphics card, the ATI FirePro V9800. 
Those running games would have little 
chance of pushing the limits of this pow- 
erful graphics card, which boasts 1,600 
stream processors and a 4GB GDDR5 
frame buffer memory, which is double 
what was available in the previous top- 
end FirePro card, the V8800. 

"Its uniqueness is its ability to drive six 
displays at HD resolution," says Bahman 
Dara, senior marketing manager in the 
graphics division at AMD, of the V9800. 
"It's an ultra-high-end card." 

Professionals Only 

Gamers shouldn't worry about chal- 
lenging themselves to push the limits of 



this unit, though, as the V9800 is actually 
aimed at professional designers and those 
working with large amounts of visual 
data. When taking the V9800's suggested 
price of $3,499 into consideration, high- 
end professional users become the obvi- 
ous target audience. 

Although you wouldn't expect a work- 
station graphics card such as the V9800 
to appeal to gamers, Dara says the multi- 
ple-monitor setup that the V9800 sup- 
ports is appealing. Besides, gamers have 
their own six-monitor option in the ATI 
Radeon HD 5870. 

"We introduced the six-monitor capaci- 
ty with Radeon," Dara says. "There are a 
fair number of games where four monitors 
are the minimum . . . and six is nirvana." 

Workstation graphics cards, such as 
the V9800, work well for CAD projects, 
such as engineering cars or designing 
buildings. Intensive visual computing 
work, medical imaging, and oil and gas 
exploration are potential uses for the 
V9800, too. 

"It works well for flight sims, or any 
simulation where you need a large 
amount of data," Dara says. 



Technologies Supported 

Some of the technologies that the 
V9800 supports include: 

• 3D. The V9800 supports 3D capa- 
bilities, including active shutter glass- 
es through a three-pin connector on 
the board. 

• ATI Catalyst Control Center. The 
V9800's control center provides com- 
plete control over the card and gives 
you the ability to configure the moni- 
tors however you want. 

"Let's say you're running a system 
with four monitors," he says. "You want 
one in landscape mode and three in por- 
trait mode. Once you set it up that way, 
you just tell it Monitor 1 is landscape, 
Monitors 2 through 4 are portrait, and it 
is done for you. It doesn't really care 
what types of monitors you're using." 

You can use the control center to 
configure the settings on the monitor 
and graphics card (such as for screen 
resolution, refresh rate, and color 
depth) for each application you typical- 
ly use. Each application can have its 
own individual configuration. 




One of the best things about the FirePro V9800 and ATI Eyefinity tech- 
nology is that the user can use them in tandem to set up six monitors in 
any configuration. 

In the first configuration (moving clockwise, beginning in the upper 
left), three monitors work as one unit in a 1x3 setup, while the other three 
monitors are individual units. In the second configuration, you can see 
how the V9800 doesn't always require six monitors. You can set it up to 
use any number of monitors. In this 
example, there are three monitors, 
each working as individual units. 
Two are working in portrait mode, 
while one is in landscape mode. In 
the third configuration, four moni- 
tors are working as one unit, in a 
2x2 setup. The other two monitors 
work as individual units. In the 
fourth configuration, all six monitors 
work as one unit, in a 2x3 setup. 




By combining multiple V9800 cards with a FirePro S400 card, you can run 
more than six displays. The S400 can support up to four V9800 cards— and 
consequently, 24 HD displays— within a single computer. 

"All of the systems are synched and running live content on the fly," 
Dara says. "It allows you to combine multiple cards. You can put two 
9800s in a system and run 12 monitors. You can run data across them as 
a continuous surface." 

Even with the high cost of the 
V9800, putting together a multiple-dis- 
play configuration using the V9800 is 
much less expensive than using other 
options, Dara says. For example, in an 
AMD case study, use of the V9800 
allowed one company to reduce its 
costs for a large trade show display 
using multiple screens from around 
$500,000 to around $20,000. ▲ 

Source: AMD 
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"It optimizes the graphics card for the 
foremost application," Dara says. "When 
you switch apps, the control center gets 
reconfigured, and it is now optimized for 
the new app." 

• DirectX 11. The V9800 includes sup- 
port for DirectX 1 1 and OpenGL 4.0. 

• Eyefinity technology. The V9800 
includes six Mini DisplayPort outputs, 
allowing for plug-and-play addition of 
monitors. Additionally, Eyefinity uses 
its proprietary driver with each moni- 
tor, letting users control it independent- 
ly or in tandem with other monitors. 

"Eyefinity is a technology that enables 
the design to deliver six monitors," Dara 
says. "That's a nice solution, but we real- 
ly go farther than that." 

High-End Applications Only 

The V9800's high price tag is probably 
going to mean that it only will appeal to a 
small segment of customers, primarily 
designers involved in high-end CAD 
and digital content creation projects. 
Additionally, the V9800 could power a 
large configuration of screens for a display 
in a building lobby or at a trade show. 

"Six monitors or more are really only 
used for specific activities, running 
design applications or analysis applica- 
tions," Dara says. "The ability to see 
everything happening simultaneously on 
the screens is important. 

"You can actually see the effect of what 
you're doing when you're working on 
something else," Dara says. "You can basi- 
cally work on your animation and see the 
changes in real time. Couple that with 
4GB of very fast RAM and you can load 
very large models with a lot of textures." 

Finally, this could be the final ATI- 
branded graphics card. AMD, which pur- 
chased ATI a few years ago, has slowly 
been transitioning all graphics card prod- 
ucts under the AMD brand name, and 
that transition could be complete by 201 1 . 

If the V9800 is the final ATI graphics 
card, at least the ATI brand name has 
gone out with a blaze of glory — one that 
looks especially cool spread across six 
HD monitors. 

by Kyle Schurman 



irePro Comparisons 



You can see some of the differences between the 
workstation FirePro graphics cards in this chart. 
One significant difference occurs with the number 
of displays each card supports (shown in the I/O 
section). The V9800 works with as many as six 
displays, the V8800 supports four displays, and the 
V7800 and V5800 support up to three displays. 

The idea of supporting six displays with the 
V9800 was driven by what customers wanted, 
Dara says. Those using the high-end workstation 
graphics cards want to be able to work on a file on 
one screen, and then be able to see how the 
changes they make to the file affect the overall situ- 
ation, which is displayed on an adjacent screen (or 
on multiple screens working as one, depending on 
the size of the data). 

"Our approach to innovation is we look at 
what our target audience's workflow is like," 
Dara says. "The whole idea is: What can we offer 
our end users? What is useable . . . that doesn't 
affect the GPU performance?" 

Both the FirePro V9800 (released in September) 
and V8800 (released in April) make use of AMD's 
Evergreen graphics chip architecture. The V8800 
uses 2GB of frame buffer memory, though, while 
the V9800 packs twice that much. 



Other primary differences between the V9800 
and the other three workstation cards shown 
here include: 

• The V9800 includes six Mini DisplayPort out- 
puts, which is two more outputs than what the 
V8800 had. In addition, the V8800 used full- 
sized DisplayPort outputs. 

In the accompanying photos, you can see 
the six Mini DisplayPort ports on the V9800 
vs. the four DisplayPort ports on the V8800. 
On the V7800 and V5800 photos, you can see 
the two full-sized DisplayPort ports and the 
one DVI port. 

With the use of Mini DisplayPort outputs in 
the V9800, AMD has included several display 
adapters with the V9800, including one Mini 
DisplayPort to dual-link DVI adapter and five 
Mini DisplayPort to single-link DVI adapters. 

• Computational performance increases from 
2.64 TFLOPS to 2.72 TFLOPS from the V8800 
to the V9800. 

• Power consumption drops from 208W to 
1 99W from the V8800 to the V9800. 

• Memory bandwidth increases from 1 28GBps to 
147.2GBps from the V7800 to the V9800. ▲ 

Source: AMD 



V9800 

Ultra-high-end 



V8800 

High-end 



V7800 

High-end 



V5800 

Mid-range 




ASIC 


Cypress 


Cypress 


Cypress 


Juniper 


Stream 
Processors 


1,600 


1,600 


1,440 


800 


TFLOPS 

(single precision) 


2.72 


2.64 


2.02 


1.10 


Memory Type 


GDDR5 


GDDR5 


GDDR5 


GDDR5 


Memory Size 


4GB 


2GB 


2GB 


1GB 


Memory BW 


147.2GB/S 


1472GB/S 


128.0GB/S 


64.0GB/S 


I/O 


6xDP, Stereo, 
FL/GL, CF 
(5xDP-sDVI, 
1xDP-dDVI 
included) 


4xDP, Stereo, 
FL/GL, CF 
(2xDP-sDVI 
included) 


IxdDVI, 2xDP 
FL/GL, CF 
(1xDP-sDVI 
included) 


IxdDVI, 

2xDP, 

CF 

(1xDP-sDVI 

included) 


Form Factor 


FH/FL 
2-slot 


FH/FL 
2-slot 


FH/FL 
1-slot 


FH/HL 
1-slot 


Power 


199W 


208W 


138W 


74W 


MSRP 


$3,499 


$1 ,499 


$799 


$469 
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of DirectX 



The Radeon HD 6800 series of GPUs from AMD 
has arrived, ushering in the second generation 
raphics architecture. Sapphire 
offers both the HD 6850 ($179.99) and HD 
6870 ($239.99) to let you experience fast 
frame rates and realistic visuals displayed in 
HD splendor. Both cards also support AMD 
HD3D, which means that your PC's HD capabil- 
ities will extend to both stereoscopic 3D games 
and 3D movies. Even better, HD3D is designed 
to support multiple 3D formats, so you can 
choose which 3D eyewear and display technol- 
ogy you want. 

Eyefinity Technology 

Sapphire's HD 6850 and HD 6870 both support 
AMD Eyefinity, giving you the power to span 
your desktop, games, and movies across up to 
three (6850) or four (6870) displays without 



any extra hardware. The cards are equipped 
with two DVI ports (one dual-link and one sin- 



two Mini-DisplayPort outputs. For immersive 
audio, the 6800-series cards also provide sup- 
port for Dolby True HD and DTSHD Master 
Audio sound. 

HD3D & EyeSpeed 

With the HD3D technology on Sapphire's new 
cards, you'll only need a 3D monitor or TV that 
supports HDMI 1.4 and software that supports 
3D Blu-ray or gaming playback. And by com- 
bining HD3D with hardware acceleration from 
AMD's EyeSpeed technology, videos will appear 
sharper and the colors will look crisper and 
more vibrant than they did with your previous 
GPU. The EyeSpeed acceleration will alr~ 



UVD3 



:y of your games, including 



Version 3.0 of the UVD (Unified Video Decoder) 
found in the 6800 series improves playback 
quality for Blu-ray 3D movies, HD video formats, 
and online video. Additionally, the UVD 3 video 
hardware acceleration offers vk 
cessing, scaling, dynamic contrast- and mlnr 
correction for all your PC's visuals 



Win the Ultimate SAPPHIRE PC! 

Sapphire is giving away the Ice Angel case featured on page 82 of the November issue. This custom build by CPU 
"Mad Reader Mod" winner Josh Sniffen features two liquid cooled Sapphire HD5850s and AMD's 6-core Phenom II 
Black Edition! Full information about the giveaway can be found at www.sapphiretech.com/ssc/ultimatecase . 
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There's a different feeling about 
Intel's new microprocessor architec- 
ture, code-named Sandy Bridge, 
and it's not just the various new features 
of the microprocessor, which Intel is 
expected to officially release early in 201 1 . 
Sure, the CPU has a new microarchi- 
tecture, as does the integrated GPU; and 
both will be on the same die now. 
Additionally, Intel has made the improve- 
ments to the speed and performance of 
Sandy Bridge vs. its previous architecture, 
as you'd expect, such as giving the new 



processor cores in Sandy Bridge the abili- 
ty to execute more instructions per clock 
than the previous generation, thanks in 
part to a new scheduler and larger out-of- 
order execution buffers. 

Even Intel's goal was standard proce- 
dure: "We wanted to reduce power and 
increase performance," says Benson 
Inkley, an architecture and performance 
analyst at Intel. 

However, beyond those expected dif- 
ferences, there's just something about 
Sandy Bridge that makes it seem like 



more than just a standard microprocessor 
architecture upgrade. 



Cc 






. 



The Components 

Sandy Bridge, which Intel discussed in 
detail at the Intel Developer Forum in 
September, will make use of new chipsets, 
sockets, and motherboards. This means 
you won't be able to insert a new Sandy 
Bridge chip onto your existing mother- 
board. You'll need new components. 

With the previous microprocessor gen- 
eration, Intel made use of "P" and "H" 



Intel hasn't officially announced the code for deciphering 
the names of the soon-to-be-released Sandy Bridge chips, 
but Intel sources have confirmed the names will work as 
shown here. 

Intel will retain the Core i3, i5, \7 brand names from the 
previous generation for these processors. Intel has changed 
the "badge," or logo, for the Sandy Bridge processors, as 
the i7, i5, and i3 names are more prominent than they were 
with the Nehalem architecture. For comparison, you can see 
the previous generation i7 badge, where the 17" text desig- 
nation is shaded and not as obvious and prominent. 

A sample model name is shown below— Intel Core i5 
2500K— along with a photo of a Sandy Bridge chip. We've 
broken down each segment of the model name so you 
know exactly what's going on with Sandy Bridge's naming 
scheme. 

• The brand name and chip designation will lead off the 
model name. 

• Next, because Sandy Bridge is the second generation of 
the Core i3/i5/i7 chips, Intel will add a "2" in front of the 
model number. 

• Finally, some chips will include a letter as a final designa- 
tion. The exact significance of all of the different letters 
is still not official, but "K" should signify a chip that can 
be overclocked, for example. An "S" chip should be a 
chip with a low clock speed, while a "T" chip should be 
one that runs at a low clock speed with a low TDP. Not 
every chip will have a letter identifier. ▲ 

Source: Intel 



Brand name / Second Model Letter 
chip designation generation number identifier 

Intel Core i5 2500K 
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Intel Microprocessor Roadmap 



In the timeline at the top of the image, you can see the recent 
microprocessors from Intel, as part of the "tick-tock" configura- 
tion Intel has used in the past several years. A "tock" chip indi- 
cates a new architecture, such as Sandy Bridge. A "tick" chip 
involves producing the existing architecture on a smaller manu- 
facturing process. Westmere is the 32nm shrink (or tick) of the 



Nehalem architecture, for example. Nehalem is the previous gen- 
eration architecture, the forerunner of Sandy Bridge. 

The next tick will be Ivy Bridge, which Intel announced at IDF 
in September and is on track for a release in the second half of 
2011, featuring a 22nm manufacturing process. ▲ 

Source: Intel 
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Comparing Architectures: Westmere vs. Sandy Bridge 



When comparing the architectures in Westmere and Sandy 
Bridge, you can see the significant changes Intel has made with 
the new Sandy Bridge architecture. As you can see from these 
illustrations, Westmere included a separate northbridge, which 
contained the graphics and 
other components. 

With Sandy Bridge, though, 
the GPU is on the same die as 
the CPU, removing one of the 
key components of the north- 
bridge. In Sandy Bridge, the 
System Agent serves as the 
equivalent to the northbridge 
(what Intel in the past some- 
times called the "uncore"). The 
System Agent contains the dis- 
play engine, DMI (desktop 
management interface), memo- 
ry controller, PCI-E 2.0, and 
PCU (power control unit). The 
PCU handles all of the power 
and thermal management for 
the chip. It also controls the 
turbo technology built into 
Sandy Bridge. 

The System Agent is con- 
nected to the ring bus (the 
black line and red blocks in the 
illustration that connect the 



LLC, cores, graphics, and System Agent), another new addition in 
Sandy Bridge. Using a ring bus in a quad-core Sandy Bridge chip 
provides four times the LLC (last level cache, a.k.a. L3 cache) 
bandwidth than was available in the previous generation. ▲ 



Westmere architecture 



Sandy Bridge architecture 
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Turbo 8c Power Budgeting 



Part of the idea behind the turbo technology in Sandy Bridge is 
that as a chip begins running at a higher clock speed, it takes a 
little while for the chip to create the amount of heat that corre- 
sponds with the increased clock speed. Think of it like this: 
When you rub your hands together quickly, it takes a little while 
before you begin feeling the heat that the friction generates, even 
though you are moving your hands at top speed immediately. 
And if your hands are already cold from being outside on a win- 
ter day, it takes even longer to feel the heat, as your cold hands 
absorb the heat being generated more efficiently compared to 
already warm hands. 

So, if the chip is running at a low clock speed or is idle, and it 
isn't generating an amount of heat close to the budgeted TDP of 
the total unit, the Sandy Bridge chip can suddenly ramp up the 
clock speed, running at a high performance level for a short 
amount of time, at least until the heat generated "catches up." 
Essentially, as is shown by the illustration, the chip can run at a 
speed that greatly exceeds the TDP until the heatsink's ability to 
dissipate the heat (red dashed line) reaches the TDP limit. As 
the heat is increasing quickly after a period of low activity or idle 
state, the heatsink initially is able to safely absorb and dissipate 
more heat, allowing for the turbo to exceed TDP (green dashed 
line). As the heatsink becomes more heated, it cannot absorb 
and dissipate additional heat as efficiently, and the overall power 
level eventually throttles 
down to normal (shown by 
the "stairsteps" of the 
green dashed line). 

"We can go to a higher 
turbo range than what the 
TDP limits would allow," 
Intel client benchmarking 
manager Matt Dunford says. 
"The burst allows a higher 
frequency for a short time." 

The turbo technology lets 
the system squeeze a little 
extra processing power out 
of the Sandy Bridge chips. 
It's expected that the Sandy 
Bridge chips could run in 
this turbo mode for as long 
as 25 seconds, depending 
on the temperature of the 
chip and heatsink at the 
time turbo initializes. 

Improvements to the 
thermal algorithms in the 
PCU (power control unit) 
allow the turbo technology 
to work in Sandy Bridge. 



Additionally, Sandy Bridge can make use of power budgeting 
technology to provide improved performance over the short 
term. Power budgeting works because the CPU and GPU are on 
the same die and share a heatsink. With power budgeting, each 
chip can decrease its clock speed to provide the other chip with 
additional thermal headroom, allowing the other chip to run 
faster and generate more heat. 

For example, when you're running gaming software that 
requires intensive graphics processing, the GPU can run at a 
higher speed, causing it to generate more heat. With power bud- 
geting, the CPU then can run at a lower clock speed, generating 
less heat and giving the GPU the ability to generate more heat- 
using more of the combined thermal budget for the two chips. 
The opposite scenario works, too. 

"We're shifting the thermal budget from one to the other," 
Dunford says. 

The basic idea behind turbo and power budgeting actually 
appeared a few microprocessor generations ago, when Intel 
began shutting down idle cores, allowing the active cores to 
run at higher clock speeds. As long as the overall chip was 
running below its TDP, the remaining active core could gen- 
erate more heat, shifting the thermal budget from the other 
idle cores. ▲ 

Source: Intel 
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designated chipsets. The "H" chipsets 
supported integrated graphics (although 
you could use a discrete card optionally), 
while the "P" chipsets supported and 
required discrete graphics. Intel almost 
certainly will keep the "P" and "H" 
chipset designations with Sandy Bridge. 

The Integrated Graphics 

One of the most interesting changes 
Intel will introduce with Sandy Bridge is 
the movement of the GPU onto the CPU 
die itself. Now, with the GPU moving onto 
the CPU die, Intel is using "CPU graphics" 
rather than "integrated graphics." With 
both chips on one die, the CPU graphics 
processor now shares the L3 cache, which 
Intel calls the LLC (last level cache), with 
the cores of the CPU. Depending on the 
model of chip, the LLC will contain a total 
of 8MB, 6MB, or 3MB of memory. 

The GPU can access any of the LLC 
units through the ring bus, which im- 
proves graphics performance because the 
GPU doesn't have to access main memory 
each time it needs stored data. 



chip you're using. Ahead of the actual 
release of Sandy Bridge, Intel is calling the 
different graphics options GTl (six EUs) 
and GT2 (12 EUs), although they will 
have different names at the actual launch. 

"We have lower power consumption, 
due to the 32nm process and . . . im- 
proved engineering," says Matt Dunford, 
Intel's client benchmarking manager. 
"We can use a single cooling solution for 
the GPU and CPU, and packaging costs 
go down. The space required for cooling 
is less." 



o, 



Sandy Bridge CPU graphics makes use 
of 32nm transistors, just like the CPU. 
However, the GPU and CPU can run at 
different clocks and at different power lev- 
els. Intel claims a doubling of its graphics 
processing power with Sandy Bridge's 
CPU graphics, which will feature either 
six or 12 EUs (execution units), again 
depending on the model of Sandy Bridge 



Gaming Options 

Dunford says some consumers have 
been confused by the concept of integrat- 
ed graphics, thinking they have to pur- 
chase a graphics card to play any games 
on their computers. Integrated graphics 
refer to a GPU chip built into the system, 
while discrete graphics refers to the inclu- 
sion of a dedicated graphics card in the 
computing system. A discrete graphics 
solution is almost certainly going to pro- 
vide far more graphical power and fea- 
tures than an integrated graphics solution. 
Integrated graphics should let consumers 
play basic games without adding a sepa- 
rate card, something Intel is hoping to 
express to consumers with Sandy Bridge. 

To that end, Sandy Bridge's CPU 
graphics should be able to handle casual 
and mainstream videogames. For exam- 
ple, games like Plants vs. Zombies or The 



Memory Cluster Architecture 



Sims 3 should run at reasonable perfor- 
mance levels with the graphics built into 
Sandy Bridge. Intel will release more 
details on gaming options with Sandy 
Bridge at the release date. 



Regardless, high-end gamers will still 
want a discrete graphics card. Demanding 
games such as Crysis 2 would not run at a 
reasonable frame rate using the graphics 
in Sandy Bridge. 



T, 



he Differences 

Beyond the structural differences 
found in Sandy Bridge from previous 
generations, the way Intel is treating the 
time leading up to Sandy Bridge's official 
release seems to be different. 



Intel seems to have unveiled far more 
detailed information about Sandy Bridge 
ahead of the official release than it usually 
does. And the first group that will see the 
new, 32nm architecture found in Sandy 
Bridge will be mainstream users, rather 
than the high-end users who often receive 
the benefits of the new architecture first. 

Couple those items with the physical 
differences in Sandy Bridge, and it's easy 
to think Intel feels as if it has a special 
microprocessor architecture on its hands. 

"A Sandy Bridge core is much better 
than a Westmere core, which is much 
better than an Atom core," Dunford says. 
"A core is not equal to a core." A 



by Kyle Schurman 



Sandy Bridge includes increased floating point throughput 
vs. the previous Nehalem/Westmere architecture, which 
requires improvements in the chip's memory cluster. 

Sandy Bridge now includes two symmetrical load/store 
pipes, which means each pipe can use either a store or 
load address. When coupled with the other store area, 
Sandy Bridge now has 48 bytes of internal memory band- 
width per cycle with the possibility of using two reads and 
one store per cycle. 

In the previous architecture, the memory unit could han- 
dle 32 bytes per cycle. 

"The design of the memory cluster will try to give you 
the best performance possible for the type of memory you 
have installed," Benson Inkley, architecture and perfor- 
mance analyst at Intel, says. 

Source: Intel 
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M\ ith the introduction of 

\l'J DirectX H 5 you might 
think that the graphics 
landscape would be war 
torn, blazing, and blood- 
ied, but the scuffle between AMD and 
Nvidia has only started to re-intensify in 
the last few months. To recap, the high- 
light of Nvidia's 2009 was the GeForce 
GTX 275, which gave AMD's Radeon 
HD 4890 a run for its money just prior 
to the launch of AMD's Evergreen 
GPUs. For the following six months, 
however, we would hear hardly a peep 
from the Green Team. 

In September, AMD lifted the lid on 
its DX11 gumbo, the Radeon HD 5870 
and 5850, the former of which became 
the fastest single-GPU graphics card on 
the planet and considerably raised the bar 



for graphics enthusiasts. The R870 GPU 
outpaced the R770 GPU (Radeon HD 
4870) with sheer brute force, featuring 
double the stream processors (1,600), an 
850MHz core clock, a 1,200MHz memo- 
ry clock, and 1GB of GDDR5 memory. 
A couple weeks later, AMD cranked out a 
pair of mainstream DX1 1 GPUs in the 
forms of the Radeon HD 5770 and 5750, 
both of which brought more frames per 
second to cash-strapped gamers. 

On Nov. 17, Nvidia answered with . . . 
the DX10.1 GeForce GT 240. Fermi, the 
code name for Nvidia's ambitious new 
architecture, was originally scheduled for 
launch in November but delayed to early 
January 2010. Rumors of low yields on 
Nvidia's first foray into 40nm GPU terri- 
tory were validated by AMD's own strug- 
gles to meet demand for the popular 5000 



series cards. AMD capped 2009 by using 
its double-barreled (read: dual-GPU) 
Radeon HD 5970 to cap Nvidia's last 
bragging right, the GeForce GTX 295. 
Our only glimpse of Nvidia's Fermi up 
until this point was shown at the 2009 
GPU Technology Conference, but that 
turned out to be a mockup held together 
with wood screws. 

In January 2010, Nvidia delayed its 
Fermi launch yet again, but the firm did 
manage to show off 3D Vision running 
on a GF100 Tri-SLI rig at CES. Consider 
our appetite whetted. In the early part of 
2010, AMD launched the Radeon HD 
5670, 5570, and 5450 for the budget 
gamer, OEM, and HDTV crowds. 
Shortly thereafter, AMD released the 
Radeon HD 5830 to fill the gap between 
the 5770 and 5850, effectively purging 



DX10 from its entire lineup like a bad 
memory. Later, the Radeon HD 5870 
Eyefinity Edition came out and brought 
with it six-monitor gaming. 

Finally, six months later than expect- 
ed, Fermi broke cover as the GeForce 
GTX 480 and 470. The former features 
480 CUDA cores, which is one stream- 
ing multiprocessor shy of the full 16 
that the GF100 architecture boasts. 
The graphics card has a 700MHz core 
clock, 384-bit memory bus clocked at 
925MHz, and a 1,536MB GDDR5 
frame buffer. The GF100 in both cards 
ran quite hot and pushed the mercury 
farther than even the dual-GPU Radeon 
HD 5970 we tested it against; however, 
the flagship part managed to unseat 
AMD's single-GPU champ. Sadly for 
Nvidia, it cost 25% more than the 



dethroned 5870 and yielded just a 5 to 
10% performance advantage. 

Although Fermi's reception was 
mixed, competition was back. The Ge- 
Force GTX 465, based on the same 
GF100 GPU as the 480 and 470, made 



its quiet debut at Computex 2010 with 
11 out of the GFlOO's full 16 SM blocks 
enabled. The card wasn't a bad per- 
former, but the graphics card that 
debuted a couple weeks later completely 
overshadowed its arrival. The GTX 460 
is the Fermi we'd been waiting for. It 
was fast, inexpensive, and had a reason- 
able power envelope. For the GF104 
that powers the GTX 460, Nvidia went 
back to the drawing board and crammed 
an additional 16 CUDA cores into each 
of the GPU's eight SMs, which resulted 
- - ^ j " u -"■ f: "-\lly forced AMD to 



tighten its belt and loosen the Radeon 
HD 5000 Series' pricing. 

AMD just launched the Radeon HD 
6870 and 6850 as direct rivals for the 
1GB and 768MB GeForce GTX 460, 
and the enthusiast 6000 Series cards were 
set to launch a few weeks after this issue 
goes to press. Nvidia finally put the G92 
out to pasture with the mainstream 
GeForce GTS 450 and was looking to 
corral budget gamers with the $80 
GeForce GT 430. 

Finally, both Nvidia and AMD have 
strong DX1 1 lineups going into the clos- 
ing moments of 2010, and we can't think 
of a better time to buy a graphics card. 
Read on for our advice on some of the 
best pixel pushers money can buy. A 

by Andrew Leibman 



HIGH-END (NVIDIA) 




MSI N480GTX Lightning 
GeForce GTX 480 

$549 | us.msi.com 

Why we dig it: What's not to love about a graphics 
card made for overclockers, with a 16-phase PWM, 
independent memory power, and a large and ca- 
pable dual-fan Twin Frozr III cooler to handle the 
juiced up 750MHz core and then some? 

Who should apply: Power users with a need for 
speed that out-of-the-box clocks just won't satisfy. 

Memory: 1 ,536MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Display Port, HDMI 




Sparkle Calibre X480 
GeForce GTX 480 

$499.99 | www.sparkle-usa.com 

Why we dig it: If the 752MHz overclock this card 
sports doesn't do it for you, the massive triple-fan 
Arctic Cooler will let you open it up on the straight- 
aways with your own aggressive overclock. 

Who should apply: Hardcore gamers who prize 
speed above all else. 

Memory: 1 ,536MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 




Evga GeForce GTX 470 
Hydro Copper FTW 

$459.99 | www.evga.com 

Why we dig it: If you have a liquid-cooled system, 
why wouldn't you buy one of the only graphics cards 
out there that will retain its warranty once you install 
it into your liquid-cooled rig? Evga's support is also 
some of the best in the industry. 

Who should apply: This card is for enthusiasts will- 
ing to get their hands wet for the first time or those 
just itching for an excuse to add a second loop. 

Memory: 1 ,280MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 
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"Say hello to our new Best of the Best, 
the OCZ Vertex 2" 

- Maximum PC 



Enha 



Wr"'* e 





' SOLID STATE DBW E 






PC Nutrition Facts 



Serving Size: 


40-480GB 




Maximum Performance 


Read Up to 


285MB/S 


Write Up to 


275MB/S 


4KB Random Write 


Up to 50,000 I0P5 




Slim Design 


2.5" 


Lightweight 77g 


Shock Resistant 


UptolSOOG 


RAID Support 


Yes 


MTBF 


2 million hours 


Operating Temp 


0°C ~ 70°C 


Accessory 


3.5" Desktop Bracket 



SandForce 



i .■ 




ocztechnology. com 



sg^ 



Enjoy the refreshing experience of faster boot-ups and incredible 
responsiveness. Outdoing the competition, the Vertex 2 SSD delivers the quality, 
reliability, and durability demanded by performance-thirsty enthusiasts. 



Available at: 



newegg— I amazon.com 



The SandForce Driven™ Logo is a trademark of SandForce, Inc. 



Buy.com 1 RWfl Tmicto CErtiER TimciXcom lijerOirect 
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HIGH-END (NVIDIA) 




Gigabyte GeForce GTX 470 
Super Overclock Edition 
(GV-N470SO-13I) 

$299.99 | www.gigabyte.us 

Why we dig it: With a 700MHz core overclock (one 
of the fastest you'll find) and beefy three-fan cooler, 
this card is going to rip through just about anything 
you want to play, with every setting maxed out. 

Who should apply: Serious gamers looking for an 
edge but not willing to take out a second mortgage. 

Memory: 1 ,280MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 




Zotac AMP! GeForce GTX 470 
(ZT-40202-10P) 

$349.99 | www.zotacusa.com 

Why we dig it: The cooler on this card is Zalman's 
VF3000, which uses a combination of a solid copper 
block and heatpipes with aluminum fins to keep the 
GPU cool. A hefty overclock is also enough to easily 
outpace reference designs. 

Who should apply: Anyone seeking impressive frame 
rates in current games, especially DX11 games that 
utilize tessellation. 

Memory: 1 ,280MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 




Zotac AMP! GeForce GTX 460 
(ZT-40403-10P) 

$249.99 | www.zotacusa.com 

Why we dig it: Zotac really shows what an after- 
market cooler can be with this card, and the hefty 
overclock proves that it's not just a looker. 

Who should apply: The addition of a DisplayPort 
makes the GTX 460 attractive to those looking for a 
new monitor to go with their latest game addiction. 

Memory: 1GB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI, DisplayPort 
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MIDRANCE (NVIDIA) 




ECS GeForce GTX 460 
(NGTX460-1GPI-F1) 

$199.99 | www.ecsusa.com 

Why we dig it: As one of the least expensive ways 
to get your hands on a 1GB GeForce GTX 460, ECS 
has a real winner on its hands. 

Who should apply: Gamers who want to push set- 
tings to the max at 1 ,920 x 1 ,200 in most games 
without smashing the piggy bank. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: Dual DVI, Mini HDMI 




Sparkle GeForce GTX 465 
(SXX4651024D5-NM) 

$209.99 | www.sparkle-usa.com 

Why we dig it: True, this card didn't steal the show 
like the GTX 460, but there are instances where it 
will surge ahead. And it can be had for significantly 
less than the more hyped card. 

Who should apply: For those with the rig to handle 
it, this card is a solid DX1 1 performer and a prime 
candidate for a shoestring SLI rig. 

Memory: 1GB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 




Galaxy GeForce GTX 460 
768MB Super OC 

$189.99 | www.galaxytechus.com/usa 

Why we dig it: Galaxy's novel cooler lets you ex- 
pose this card's heatsink without having to reach 
for a screwdriver, which makes keeping it clean 
much easier. 

Who should apply: Dust-busting gamers who want 
to prolong the life of their card as long as possible 
will love having easy access to the heatsink. 

Memory: 768MB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, Mini HDMI 
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MIDRANCE (NVIDIA) 




Palit GeForce GTS 450 
Sonic (NE5S450SF1101) 

$129.99 | www.palit.biz 

Why we dig it: This car's full-sized HDMI connector, 
custom cooler, and compact design are nice, but the 
880MHz overclock is even nicer. 

Who should apply: Budget gamers and home- 
theater enthusiasts who like the idea of gaming 
on their HDTVs. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: Dual DVI, HDMI, VGA 




Sparkle GeForce GTS 450 
(SXS4501024D5SNM) 

$122.99 | www.sparkle-usa.com 

Why we dig it: The large fan on this card's heatsink 
will ensure cool and quiet performance, and it's one 
of the least expensive GTS 450s you'll find. 

Who should apply: Budget gamers who want a 
quality gaming experience at 1 ,280 x 1 ,024. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: Dual DVI, Mini HDMI 




Galaxy GeForce GTS 450 
Super OC 

$139.99 | www.galaxytechus.com/usa 

Why we dig it: Like the other Galaxy card we recom- 
mend, this one also sports the hinged fan design. 
Here, too, is a nice overclock that results in percepti- 
ble performance increases. 

Who should apply: Fans of Galaxy's cooler design 
looking for playable frame rates in all major games 
at medium to low resolutions. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: DVI, VGA, HDMI 
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When Size Doesn't IDalfer \ 

Cooler Master adds another new member to the HAF series, The HAF 912. 

To Carry the mission of providing the best thermal solutions, HAF 912 support; 

two 120mm external radiators as well as high-end CPU coolers. Furthermore 

the spacious interior accommodates six 120mm fans for better and superior 

airflow yet, enough to fit 12 devices and the latest high end GPUs. HAF 912 

features rugged looks, massive air cooling and trademark interiour 

that signifies performance. 



www.coolermaster-usa.com 



amazon.com 



buy.com 
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BUDGET (NVIDIA) 




Zotac GeForce GT 430 
ZONE Edition 

$84.99 | www.zotacusa.com 

Why we dig it: This card gets by without a fan, which 
makes it silent. Other things we love about it are its 
compact size and support for Blu-ray 3D, thanks to 
the HDMI 1.4a-compliant port. 

Who should apply: This card has "HTPC enthusi- 
asts" written all over it. You can't tell because a beau- 
tiful, passively cooled heatsink is covering 95% of it. 

Memory: 1GB GDDR3 Interface: PCI-E 2.0 x16 
Ports: DVI, DisplayPort, HDMI 




ECS Black GTS 250 
(NBGTS250-512MX-F) 

$119.99 | www.ecsusa.com 

Why we dig it: The GeForce GTS 250 is the last 
incarnation of the ancient G92, and it delivers 
excellent DX9 gaming performance at medium 
and low resolutions. 

Who should apply: Budget gamers who are more 
interested in playing "the classics." 

Memory: 512MB GDDR3 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, S-Video 







ECS Silent G210 
(NSG210C-512QR-H) 

$39.99 | www.ecsusa.com 

Why we dig it: The fanless wonder won't do much 
for games, but its low-profile form factor makes it 
ideal for HTPCs or an ultra-quiet "mom PC." 

Who should apply: HTPC enthusiasts looking for a 
quiet-running option for their low-profile systems. 

Memory: 512MB GDDR3 
Interface: PCI-E 2.0x16 
Ports: DVI, VGA, HDMI 
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W O R K 5 TAT IDN/PRD (NVIDIA) 




PNY Quadro FX 5800 
(VCQFX5800-PCIE-PB) 

$3,099.99 | www.pny.com 

Why we dig it: With 4GB of memory, you'll have 
a hard time filling the buffer on this beast, even 
when running some of the most demanding pro- 
fessional apps. 

Who should apply: Professionals and graphics 
enthusiasts who work with 3D rendering applica- 
tions and CAD. 

Memory: 4GB GDDR3 Interface: PCI-E 2.0 x16 
Ports: Dual DVI, DisplayPort, Stereo 




PNY Quadro 5000 
(VCQ5000-PB) 

$1,779.99 | www.pny.com 

Why we dig it: The card utilizes 352 CUDA cores, 
supports the latest DX11 features, and has 120GBps 
of memory bandwidth. 

Who should apply: Workstation graphics profes- 
sionals in engineering, R&D, and exploration who're 
looking for a visual computing upgrade. 

Memory: 2.5GB GDDR5 Interface: PCI-E 2.0 x16 
Ports: DVI, Dual DisplayPort, Stereo 




Nvidia Tesla C1060 
Computing Processor 

$1,299.99 | www.nvidia.com 

Why we dig it: This card is capable of delivering the 
power of a small parallel processing supercomput- 
ing cluster in a single workstation form factor, at a 
fraction of the cost. 

Who should apply: Researchers and others per- 
forming parallel, computation-heavy workloads in 
oil and gas exploration, weather modeling, compu- 
tational finance, medical research, and more. 

Memory: 4GB GDDR3 Interface: PCI-E 2.0 x16 
Ports: None 
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HIGH-END (AMD) 




Asus ARES/2DIS/4GD5 
Radeon HD 5870 X2 

$1,299.99 | usa.asus.com 

Why we dig it: This was the pinnacle of performance 
as we went to press, and its limited edition status 
(and bonus gaming mouse) will make you the star of 
the LAN party. 

Who should apply: Supreme gaming enthusiasts 
with three spare slots in their rig, a 1kW or better 
PSU, and loads of disposable income. 

Memory: 4GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: DVI, DisplayPort, HDMI 




XFX Radeon HD 5970 Black 
Edition Limited (HD-597X-ENFN) 

$1,199.99 | www.xfxforce.com 

Why we dig it: This CrossFire-on-a-card graphics 
card is one of your best options for a 3x2 Eyefinity 
configuration. The LAN bag is a nice bonus, as well. 

Who should apply: Enthusiasts looking for a single 
card that can handle any game they throw at it, with 
everything turned up and at multimonitor resolutions. 

Memory: 4GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: 6 Mini DisplayPort 




Gigabyte Radeon HD 5870 
(GV-R587UD-1GD) 

$359.99 | www.gigabyte.us 

Why we dig it: This Radeon HD 5870 features 
a dual-fan cooler and Gigabyte's Ultra Durable 
VGA design, which amounts to a 2-ounce cop- 
per PCB and better components, which can 
improve overclocking. 

Who should apply: Gaming enthusiasts looking for 
high-resolution gaming at 1 ,920 x 1 ,200 or better. 

Memory: 1GB GDDR5 

Interface: PCI-E 2.1x16 

Ports: Dual DVI, DisplayPort, HDMI 
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MIDRANCE (AMD) 




MSI R6870 
(R6870-2PM2D1GD5) 

$249.99 | us.msi.com 

Why we dig it: As one of the latest graphics cards 
from AMD, this Radeon HD 6870-based card sup- 
ports Blu-ray 3D and up to four displays using the 
pair of DisplayPorts. And you can overclock it using 
MSI's Afterburner utility. 

Who should apply: DX1 1 gamers who want all the ad- 
vantages that come with second-generation hardware. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: Dual Mini DisplayPort, HDMI, Dual DVI 




Sapphire Radeon HD 6870 

$239.99 | www.sapphiretech.com 

Why we dig it: We've been testing this card in house 
lately, and it is easily the best performing GPU in this 
price range. 

Who should apply: Gamers looking for AMD's sec- 
ond-generation DX11 GPU, native quad-monitor 
Eyefinity support, and higher frame rates at medium 
and high resolutions. 

Memory: 1GB GDDR5 

Interface: PCI-E 2.1x16 

Ports: Dual Mini DisplayPort, HDMI, Dual DVI 




Sapphire Radeon HD 6850 

$179.99 | www.sapphiretech.com 

Why we dig it: With a 775MHz core clock, 1 ,000MHz 
memory clock, and 960 stream processors, this card 
pushes frame rates up for games without costing an 
arm and a leg. 

Who should apply: Gamers serious about getting 
the most out of their games and interested in ex- 
ploring Eyefinity's new possibilities on the 6000 
Series cards. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: Dual Mini DisplayPort, HDMI, Dual DVI 
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MIDRANCE (AMD) 
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MSI R5830 Twin Frozr II 

$194.99 | us.msi.com 

Why we dig it: With quad heatpipes, two 8cm fans, 
and other high-quality components, this card can 
handle plenty of overclocking for games. 

Who should apply: Gamers looking for medium- 
resolution gaming with all the effects maxed out. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.1x16 
Ports: DVI, DisplayPort, HDMI 




Gigabyte Radeon HD 5830 
(GV-R583UD-1GD) 

$199.99 | www.gigabyte.us 

Why we dig it: This card features the same cooler 
as Gigabyte's Radeon HD 5870, which means the 
copper heatpipes and dual fans are capable of sup- 
porting a 5870-level overclock. 

Who should apply: Gamers who want to tweak their 
way to better frame rates but don't want to empty 
their wallets to do it. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: Dual DVI, DisplayPort, HDMI 




Biostar Radeon HD 5770 
(VA5775NHG1) 

$139.99 | www.biostar-usa.com 

Why we dig it: This card features solid-state ca- 
pacitors, a dual-slot cooler, and a variety of out- 
puts to support TV, DVI display, and legacy VGA 
display outputs. 

Who should apply: Gamers looking for a solid gam- 
ing experience at 1 ,280 x 1 ,024, with some impres- 
sive eye candy enabled. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.1x16 
Ports: DVI, VGA, HDMI 
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MIDRANCE (AMD) 
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Sapphire Radeon 
HD 5770 FleX 

$174.99 | www.sapphiretech.com 



Why we dig it: The 5770 is no slouch when it comes 
to gaming, but the real reason this card appeals to 
us is its out-of-the-box support for 3x1 Eyefinity 
using DVI monitors— no active adapter needed. 

Who should apply: This card is adequate for light 
gaming in Eyefinity mode or those looking for more 
screen real estate for productivity applications. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: Dual DVI, DisplayPort, HDMI 




Asus EAH5750 Formula/ 
2DI/1GD5 Radeon HD 5750 

$134.99 | usa.asus.com 

Why we dig it: This card is compact and quiet enough 
to adapt well to an HTPC environment, it offers decent 
gaming performance at medium-to-low resolutions, 
and the F1 -inspired cooler gives it an attractive profile. 

Who should apply: Casual gamers and home-theater 
users should find plenty to love about this card's per- 
formance, and its power consumption is nice and low. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: DVI, VGA, HDMI 




Diamond Radeon HD 5750 
(5750PE51GXOC) 

$129.99 | www.diamondmm.com 

Why we dig it: This inexpensive card has a large fan 
and cooler on it that'll let you overclock for even 
better performance. 

Who should apply: Gamers looking for a significant 
boost in frame rates compared to integrated or 
HTPC enthusiasts who want to try gaming on the 
big screen. 

Memory: 1GB GDDR5 Interface: PCI-E 2.1 x16 
Ports: Dual DVI, DisplayPort, HDMI 
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BUDGET (AMD) 




XFX Radeon HD 5570 (HD- 
557X-ZNF2) 

$89.99 | www.xfxforce.com 

Why we dig it: Budget gaming has never been better 
than on this card, and its single-slot design makes it 
ideal for cramped PCs. 

Who should apply: Casual gamers and HTPC en- 
thusiasts who want a decent improvement over 
integrated graphics. 

Memory: 1GB DDR3 
Interface: PCI-E 2.1x16 
Ports: DVI, DisplayPort, HDMI 




Biostar Radeon HD 5550 
(VA5552NHG1) 

$65.99 | www.biostar-usa.com 

Why we dig it: The best things this card has going 
for it are the single-slot low-profile form factor and 
the variety of outputs. 

Who should apply: Low-profile HTPC users, this is 
the card to get if gaming is less important than 2D 
video performance. 

Memory: 1GB DDR2 Interface: PCI-E 2.1 x16 
Ports: DVI, VGA, HDMI 




Diamond Radeon HD 5450 
(5450PE512) 

$59.99 | www.diamondmm.com 

Why we dig it: Casual gaming is possible with this 
card at medium and low resolutions, but with the 
fanless heatsink, this card screams HTPC. 

Who should apply: Home-theater enthusiasts look- 
ing to maximize their 2D video performance. 

Memory: 512MB DDR2 
Interface: PCI-E 2.1x16 
Ports: DVI, VGA, HDMI 
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WORKS TAT ION/PRD (AMD) 



ATI FirePro V88OO 

$1,159.99 | www.amd.com 




Why we dig it: With 1 ,600 stream processing units, 
2GB GDDR5, and four DisplayPorts running quad 
displays in Eyefinity, 3D applications and parallel 
computing tasks just fly. 

Who should apply: Graphics enthusiasts and pro- 
fessionals in 3D rendering or parallel computing- 
dependent industries. 

Memory: 2GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: 4 DisplayPort, Stereo 




ATI FirePro V7800 

$614.99 | www.amd.com 

Why we dig it: Workstations are typically cramped 
and loaded with heat-sensitive components, which 
is why we love that this card comes in a single-slot 
form factor. 

Who should apply: Graphics professionals looking 
for a midrange 3D card that is also an ideal candi- 
date for a CrossFire configuration. 

Memory: 2GB GDDR5 Interface: PCI-E 2.0 x16 
Ports: Dual DisplayPort, DVI 




ATI FirePro V5800 

$346.99 | www.amd.com 

Why we dig it: The card delivers decent 3D perfor- 
mance in professional applications, but in CrossFire, 
it's a total monster. 

Who should apply: Workstation users who want an 
inexpensive but scalable graphics subsystem for 
professional applications. 

Memory: 1GB GDDR5 
Interface: PCI-E 2.0x16 
Ports: Dual DisplayPort, DVI 
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BleachBit 0.8.1 Beta 2 



There's no shortage of utilities to clean 
up the detritus of your computer, 
hopefully with the goal of making it faster 
and more stable, but BleachBit is a little 
different. For starters, there are versions 
for both Linux and Windows, which is 
very rare. Additionally, the author makes 
no bones about the fact BleachBit is very 
much a work in progress and regularly re- 
ceiving new capabilities. Still, BleachBit is 
simple to use, mostly effective in our tests, 
and, being an open-source application, 
totally free. 

Both the Windows and Linux versions 
look and feel similar. Along the left side 
of the window is a list of items BleachBit 
can clean, usually grouped by application 
(but some are general OS tweaks). Place a 
check mark next to a specific item you'd 
like to clean, or, if you'd like to clean ev- 
erything possible within a single applica- 
tion, check the box next to the application 



itself, which selects all of that 
application's child items. The 
right side of the window sum- 
marizes your selections. Click the Preview 
button in the Toolbar, and BleachBit scans 
your drive (when applicable) and summa- 
rizes the actions it will take. When you 
click the Delete button, BleachBit goes 
to work. 

Depending on the host OS version 
you're using, BleachBit can clean the tem- 
porary files and settings for about 60 pro- 
grams, ranging from the obvious ones, such 
as Firefox, Internet Explorer, and Chrome, 
to the rarer programs, such as FileZilla, 



RealPlayer, and WinRAR. Most cleansings 
have to do with removing temporary and 
cache files, plus clearing histories, but dif- 
ferent applications receive different bene- 
fits. There's also a secure file shredder and 
free-space wiper accessible from the pull- 
down menus, though only being a beta, we 
didn't subject it to a rigorous test. 

Still, with more applications being 
added with each beta version, its rela- 
tively small size (plus it can run from a 
flash drive, making it portable), it's hard 
not to like this handy utility for basic 
cleanup tasks. 

by Warren Ernst 




BleachBit 0.8.1 Beta 2 

Publisher and URL: Andrew Ziem, 

bleachbit.sourceforge.net 

ETA:Q1 2011 

Why You Should Care: Anything 

that streamlines system cleanup for 

free is good to have. 



Pinta 0.4 



Quick! What's the most popular 
cross-platform, open-source, easy- 
to-use paint program available? If you 
said "GIMP!" then you're totally wrong 
(because most people don't find GIMP 
that easy to use). If you said Pinta, con- 
gratulations. Pinta swaps GIMP's power 
for a healthy dose of simplicity, managing 
to find the sweet spot between both. 

Pinta started off as a relatively simple 
paint program, intended as a program- 
ming exercise to replicate the look and 
feel ofPaint.NET on platforms other 
than Windows. That said, thanks to 
GTK being ported to Windows, Pinta 
now works in Windows, as well. It also 
maintains a consistent feel when run- 
ning on a Mac, which is no small feat. 

Pinta is very straightforward. There are 
file management tools along the top row 
of the window and drawing tools along 



the left side. A Layers palette and Undo 
pane appear on the right, and the latter 
presents one of Pinta's two real problems: 
Its infinite number of Undos consume 
large quantities of memory after you've 
performed many Undo-able actions. A 
permanent fix is in the works, but in the 
meantime, you can use that Undo pane 
to clear away past actions and reclaim 
some memory. The only other big limi- 
tation concerns file formats: Pinta only 



exports files as BMPs, ICOs, JPEGs, 
PNGs, ORAs,andTIFFs. 

Otherwise, Pinta has the handy tools 
most folks use all of the time. Its features 
include layers, cutting and pasting, crop- 
ping and resizing, and tons of useful filters 
(such as soften, sharpen, red eye removal, 
blurs, digital noise removal and addition, 
and so forth) and adjustments (grayscale, 
sepia, brightness, contrast, etc.). But the 
most important part is that these tools 

are all wrapped up in an attractive 
interface that's easy to use. 
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by Warren Ernst 



Pinta 0.4 

Publisher and URL: Jonathan 

Pobst, pinta-project.com 

ETA: Q4 2011 

Why You Should Care: Basic 

picture editing doesn't get 

any easier or freer. 
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software upgrades 




Upgrades That'll Keep You Humming Along 



This month, Microsoft bows the 201 1 edition of its Windows Live Essentials 
suite, while both iTunes and Picasa receive fine-tuning to their social net- 
working/media sharing features. 



Software Updates 

Adobe Flash Professional CS5 11.0.2 

The development platform for Flash 
programmers receives a fix for prob- 
lems opening and saving files in legacy 
formats to XFL. Other fixes address 
problems adding components to the 
stage and preserving TLF linked con- 
tainer properties. 

www.adobe.com 

Apple iTunes 10.0.1 

An update for Apple's music library and 
store bolsters its new social networking 
functionality by adding a Ping Sidebar, 
which shows network activity and offers 
the ability to send Like tags and posts 
about tunes straight from your library. 
The update also includes bug fixes related 
to video quality when on-screen controls 
are displayed and performance issues 
when using third-party visualizers. 

www.apple.com/itunes 

BleachBit 0.8.1 

This disk cleaning and privacy protec- 
tion program now can delete the DOM 
Storage cookies created by HTML5 in 
Internet Explorer, Firefox, Chrome, 
Safari, and Opera. It can now scrub 
Silverlight cookies, too. 

bleachbit.sourceforge.net 

Google Picasa 3.8 Build 115.66 

The Google photo management and shar- 
ing app receives a number of big fixes, 
including the following: 403 errors in the 
Manage Online Contacts function, a cor- 
rupt metadata bug, and crashes when 
using Face Movie. This version also 
restores the appearance of .NEF (Nikon 



Electronic Format) RAW files in mass 
storage devices under Windows 7. 

picasa.google.com 

Miro3.5RC1 

This open-source video player that lets 
you aggregate and view Web videos in a 
TV-like environment now uses libcurl for 
HTTP downloads, which is more re- 
source-friendly for CPUs. With version 
3.5, users now can customize subtitle 
appearance. New bug fixes address issues 
with torrent restarting and proxy/http 
authentication, among others. 

www.getmiro.com 

Microsoft Windows Live Essentials 2011 

Microsoft's mega pack of downloadable 
(and free) programs receives across-the- 
board enhancements and additions. The 
new Windows Live Mesh can sync files 
between networked PCs and provides 
remote access to files. The Live Photo 
Gallery app integrates with a host of 
social media and sharing services, includ- 
ing Facebook, Flickr, and SmugMug. 
With the Bing Bar, you can retrieve Bing 
search results without navigating away 
from your current Web site. An Outlook 
Connector Pack integrates Outlook with 
Messenger and Hotmail. 

www.m icrosoft.com 

SpeedFan 4.42 Beta 4 

The fan control software tool for power 
users enhances functionality for Nvidia 
graphics cards, with greater ability to show 
temperatures, voltages, and fan speeds. 
This release also supports the latest updates 
to Intel's Quiet System Technology to bet- 
ter identify QST systems. 

www.almico.com/speedfan.php 



pTorrent 2.2 Beta Build 22538 

The next major upgrade of the popular 
BitTorrent client will add new privacy fea- 
tures, such as a password-protected boss 
key. Upgraded tools for file downloading/ 
moving are included, as is a global Run 
command to apply to finished downloads. 
The newest build introduces a series of new 
icons, as well. 

www.utorrent.com 

Vuze 4.5.1.0 

This long-running BitTorrent client built 
in Java used to be known as Azureus. This 
build adds a monitor to alert the user when 
the app is running out of memory. The 
user interface has been updated to support 
opening .vuze files from URLs and to set 
the maximum JVM direct memory from 
the interface. Device detection is improved, 
and a Device Status column notifies users 
as a file(s) is copied to a device. 

azureus.sourceforge.net 

Yamicsoft Microsoft Windows 7 
Manager 2.0 

The Windows 7 tweaking and diagnostics 
suite from Yamicsoft adds a new Registry 
analyzer in this release and also updates 
the existing tools for managing Windows 
services and processes. 

www.yam icsoft.com 



Driver Bay 



Bigfoot Networks Killer 2100 6.0.1 .0 

For this gamers' network interface card, 
Bigfoot Networks has optimized low-level 
service and driver operations in this up- 
date. Additionally, the new drivers fix 
prior problems with PC sleep mode, as 
well as compatibility snags with Opera 
and with some online games. 

www.bigfootnetworks.com 

Wacom Bamboo 5.2.4-3b 

For the latest generation of small graphics 
tablets from Wacom, these drivers im- 
prove the use of touch gestures with the 
"Bamboo 2nd Generation" tablets. The 
drivers also address bugs involving log-ins. 
www, waco m .co m 



by Steve Smith 
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Privacy, Please 

Can Web Browsers Really Cover Your Tracks? 



Firefox calls it "Private Browsing." 
Chrome calls it "Incognito Mode." 
Whatever the name, about every major 
Web browser now has a special mode de- 
signed to retain as little information as 
possible about your browsing activity. 

But how private is "private"? As it turns 
out, private browsing can only ensure so 
much privacy. It has its limits, and not all 
of those limits can be fixed in a newer ver- 
sion of the browser. 

Why "Private" Browsing 
Really Isn't 

The idea behind a Web browser's pri- 
vate browsing mode seems simple enough. 
Any activity that takes place in that 
browser while private mode is engaged is 
either erased at the end of the session or 
stored in such a way that it is inaccessible 
after the fact. Anyone who inspects the 
computer later will find no traces of the 
user's activity. 

That's the theory. As it turns out, it's 
extremely difficult to implement all this 
in a practical way. 

Many of the current worries about 
private browsing stem from a recently 
published research paper, "An Analysis 
of Private Browsing Modes in Modern 
Browsers," presented at the 2010 USE- 
NIX conference. The authors (Gaurav 
Aggarwal, Elie Bursztein, Collin 
Jackson, and Dan Boneh) created a test 
suite for private browsing and found 
many flaws, both conceptual and 
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methodological, with the 
way private browsing 
works. Some of them are 
immediately fixable; some 
. . . less so. 

Every browser leaves be- 
hind something from private 
mode. The sheer number of 
ways a browser interacts 
with the surrounding OS, 
the file system, and the user 
almost guarantees some- 
thing will be left behind. 
Bookmarks, form auto-com- 
plete data, user-approved 
self-signed SSL certificates, 
and downloaded files are 
four common examples. 
Granted, not every browsing 
session involves these things, 
but it's easy to leave traces 
without realizing it. 

Part of the study's test regimen con- 
sisted of restricting attacks to what they 
called "after the fact forensics," that is, 
analyzing the system after the private 
browsing session was closed. They ob- 
served that not all state changes during 
private browsing should be erased — em- 
phasis on should, because to erase some 
of them might be theoretically outside of 
the scope of the application's behavior. 
Take downloads, for instance: Would it 
be wise for the browser to automatically 
scrub the file system of any files down- 
loaded during private browsing? Some 
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Any activity that takes place in that browser 

while private mode is engaged is either 

erased at the end of the session or stored in a 

way that it is inaccessible after the fact. 



A Chrome private browsing session. Searching for a 
keyword ("Tolkien") in the browser's cache doesn't 
turn up anything. 



might argue it's not the browser's respon- 
sibility to clean up such things, but that 
only highlights just how complex the in- 
teractions are between the browser and 
the rest of the system. 

Each browser has a slightly different 
version of private browsing. The exact 
things that are sanitized at the end of 
the session vary enormously, and the 
ways in which they are sanitized also 
vary. Something that might be dealt 
with cleanly in one browser may be han- 
dled poorly in another, as much for rea- 
sons of policy by the browser's makers as 
anything technical. 

For example, Chrome forbids exten- 
sions from running when in Incognito 
mode, to prevent user data from being 
leaked to disk. The user has to elect to 
allow any individual extension to run in 
Incognito mode, because Chrome has no 
way to ensure that extensions themselves 
don't write data. But Firefox (as of version 
3.6.10) allows extensions to run in Private 



CPU/ December 2010 77 



loading zone 



Browsing. Mozilla's design documents for 
extension developers do describe how to 
detect private browsing and act accord- 
ingly, but it's still a possible privacy hole. 

Browser extensions create security 
loopholes in private mode. Each browser 
also handles third-party add-ons differ- 
ently in private mode. To wit: Firefox per- 
mits add-ons to run unrestricted (a major 
loophole); Chrome is a little more secure 
by default, but you can activate extensions 
manually if desired (and plug-ins, such as 
QuickTime or Flash, are always running); 
and IE disables browser helper object ex- 
tensions but allows ActiveX add-ons to 
run by default. It's a hodgepodge, in large 
part because every browser's add-on archi- 
tecture is different. 

Server-side privacy is still a problem. 
Apart from the fact that private mode 
doesn't provide you with any additional 
protection for your data, your IP address 
is logged by the sites you visit, which is all 
but impossible to avoid anyway unless 
you use a proxy server. 

Even putting this aside, there are other 
betrayals of anonymity. Even if you're in 
private browsing mode, a browser can be 
uniquely fingerprinted using JavaScript to 
analyze things such as the screen size, 
available fonts, time zone, and many 
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What we found further 

demonstrated how private 

browsing is implemented in a 

highly inconsistent way from 

one browser to the next. 



other bits of data. The Electronic Frontier 
Foundation's Panopticlick project ( panop 
ticlick.eff.org ) demonstrates how easy it is 
to harvest all this information. We tried 
the EFF's test ourselves and found that 
just about every browser in the market 
can be unmasked regardless of whether 
you've enabled private browsing. Firefox 
3.6.10 and 4 (beta), Internet Explorer 8 
and 9 (beta), Chrome 8, Opera 10.62, 
and Safari 5 all returned "at least 20 bits 



of identifying information" 
from Panopticlick, even when 
we used each browser's pri- 
vacy mode. 

Browsers are vulnerable to 
attacks directed at the system 
itself. Although the following 
wasn't a chief concern of the 
aforementioned study, it 
bears mentioning: Because 
the browser has to interact 
with the rest of the system in 
some way, attacks aimed at 
the OS, such as scanning the 
system swap file or RAM, are 
far harder to thwart or de- 
tect. Security consultant Rob 
Fuller demonstrated how to 
use commonly available 
tools, such as Process Memory Dumper 
( bit.ly/dbfqkv ) to extract all sorts of pri- 
vate information from a Firefox session. 
Although this kind of attack requires that 
the process in question still be running (as 
opposed to forensics after the fact), it's 
one more example of how the browser can 
only protect you against so much. 

Our Own Testing 

On a virtual machine loaded with a 
fresh copy of Windows 7 Home Pre- 
mium, we installed and 
ran the latest versions 
of the following Web 
browsers: Chrome 7, 
Firefox 3.6.10, Opera 
10.62, Internet Explorer 
8, and Safari 5.0.2. Our 
test was deliberately 
simple: After browsing to 
a specific page in both 
conventional and private 
mode, we used NirSoft's 
SearchMyFiles ( bit.lv/a1fiez ) to look 
within files created or modified by each 
browser for telltale strings — the page's 
URL, its title, text found on the page, etc. 
What we found further demonstrated 
how private browsing is implemented 
in a highly inconsistent way from one 
browser to the next. Chrome, Firefox, 
and Opera all showed no traces of the 
pages in question during and after a pri- 
vate browsing session. But Safari's Web 
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Even when in private browsing, Safari leaks information 
about sites visited into the Webpagelcons.db file. 



site icon cache (Webpagelcons.db) leaked 
information about visited domains from 
private sessions, and data from Internet 
Explorer's browsing sessions were visible 
while the browser was open (although it 
was cleared after the browser was closed). 
This suggests that the first three browsers 
store private browsing cache information 
more securely — e.g., by encrypting the files 
that are written to disk. However, don't 
take for granted that those cache files are 
entirely secure — they're just less likely to 
give up their contents on casual inspection. 

Browsers that write private-session 
data to disk leave themselves exposed to 
attacks that involve reading data left be- 
hind by deleted files. We checked to see 
if we could undermine Internet Explor- 
er's private browsing in this way, and 
found that we could locate phrases en- 
countered on Web pages during pri- 
vate browsing sessions in IE simply by 
searching the disk's unused space. It 
seems that IE doesn't securely erase the 
cached files in question but simply 
marks them as deleted. Also, the beta 
version of IE9 appeared to handle pri- 
vate data the same as IE8. Browsers that 
store private session information se- 
curely (e.g., Chrome) don't seem to 
suffer from this issue. 

Possible Solutions 

If private browsing by itself is imperfect, 
what about using it in conjunction with 
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other security measures? That's an available 
tactic, but adding more security manually 
often creates drawbacks as well — most of 
them obstacles of inconvenience. 

Virtual machines. One way to isolate 
the browser from outside attacks is to 
run it in a virtual machine, which cre- 
ates an additional layer of protection 
from the main OS. But this approach 
creates at least as many problems as it 
solves. It's clunky to use casually, un- 
friendly to many novice users, and con- 
siderably more memory-intensive. 

Sandboxing. A close cousin to using a 
VM is sandboxing, which involves running 
the browser through an application that in- 
tercepts all disk operations from the program 
and mops them up, leaving as few traces as 
possible. Sandboxie ( www.sandboxie.com) is 
one such program, but its authors admit its 
protection only goes so far and doesn't pro- 
tect against, for example, swap file attacks. 

Use a standalone OS. More than one 
article has been written about booting a 
Linux live CD and using that to run a 
browsing session that leaves behind no 
traces. Although it does leave behind far 
fewer traces — only the host's RAM is 
touched, and this is cleared once the ma- 
chine is rebooted — it's an impractical so- 
lution for daily use. 

Encryption. Another way to thwart 
attempts to read the on-disk traces left 
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by anonymous browsing is to encrypt 
the system's disks. This isn't as unwork- 
able as it used to be, because you can use 
either native OS features (NTFS file- 
level encryption or Microsoft BitLocker) 
or third-party applications, such as 
TrueCrypt, to accomplish this. Its main 
drawback is that it only resists attacks 
that are executed when the encrypted 
volumes aren't mounted. Any attack exe- 
cuted while the drive is unlocked (and, 
presumably, the browser is running) 
could bypass this entirely. 

It's also possible to encrypt portions 
of the system that are vulnerable to at- 
tack, such as the 
swap file, for ex- 
ample. One can au- 
tomatically encrypt 
the swap file in Vista 
and Win7 by using 
the command fsutil 
behavior set encrypt- 
pagingfile 1. (See 
bit.ly/9Rn1nP for more details.) 

Standalone browsing. This involves 
using a version of the browser that 
has been designed to run in its own 
directory, such as those found in the 
PortableApps.com collection. The 
PortableApps.com editions of Chrome 
and Firefox, for instance, don't appear 
to leave anything on the host machine 
that could be used to ana- 
lyze one's browsing history. 
If a standalone browser was 
run from a removable drive 
that had on-disk encryp- 
tion, this would make after- 
the-fact analysis even more 
difficult. This is probably 
the least impractical solu- 
tion, because it doesn't re- 
quire a truly huge change 
in browsing habits. 



"Safe" Is A Variable, Not 
An Absolute 

Truth be told, most people don't risk 
much by using private browsing modes. 
They prevent casual invasions of privacy 
in the same way that locking your car pre- 
vents someone walking by from stealing 
what's in your backseat. 

But a determined thief will always find 
a way into your car. Likewise, the sheer 
amount of information left behind by any 
browsing session, "private" or not, pro- 
vides plenty of clues for a determined 
forensic researcher. And once the process 
of searching for those things is automated, 



The more privacy, the less func- 
tionality—and for most people, 
convenience trumps security. 
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Data in Internet Explorer's 
private browsing sessions 
appear to be stored in the 
same fashion as regular 
browsing sessions. 



it's easier for them to end up in the hands 
of far more thieves, as well. 

The biggest reason why private 
browsing can only grant so much pri- 
vacy is the behavior of the end user. In 
addition to the things that users do ca- 
sually that may compromise their pri- 
vacy, developers must face the problem 
that users may end up shunning any pri- 
vacy tool that makes doing anything on- 
line more difficult. The more privacy, 
the less functionality — and for most 
people, convenience trumps security. 

It's tough to predict how vulnerable 
people will be to attacks designed to ex- 
ploit the few things not protected (or pro- 
tectable) by private browsing. Worse, not 
all of these gaps in protection can be closed 
off. Some, such as file downloads, are a 
function of the browser being an applica- 
tion that interacts with the rest of the OS 
and not a self-contained unit. 

To that end, we shouldn't think about 
private browsing as an absolute. There are 
degrees of privacy with accompanying 
degrees of inconvenience. Feel free to 
browse in private but always keep in 
mind that "private" is a relative term. A 

by Serdar Yegulalp 
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Uniblue Systems Limited 
PowerSuite 2010 2.1.10.14 



Who wouldn't want software that, 
with a minimal amount of effort, 
could transform a sluggish installation of 
Windows into a fast, crash-free power- 
house? That's the case Uniblue makes for 
PowerSuite 2010, which combines Regis- 
tryBooster, SpeedUpMyPC, and Driver- 
Scanner products under one GUI. We 
know we'd like software that could do all 
that, but we have doubts PowerSuite can 
deliver the goods, and it isn't for a lack of 
trying to measure it. 

Uniblue's Web site claims many of Win- 
dows' problems come from the Windows 
Registry "losing shape, (and) accumulating 
obsolete, corrupt, and harmful files." We 
certainly understand the need for meta- 
phors when describing technical things, but 
this borders on being totally misleading, 
because the Registry is nothing more than a 
database where application and OS settings 
are stored. Still, we let RegistryBooster first 



scan for and correct Registry errors and then 
defragment the Registry. Next, we bench- 
marked boot, shutdown, and application 
launch times before and after each process 
on multiple computers. None of the results 
were outside a reasonable margin of error, 
subject to the slight differences between 
boots Windows normally experiences. 

To be fair, we're power users, and none 
of our machines are really messed up; may- 
be that's the kind of PC RegistryBooster 
can significantly improve. But we doubt 
your PC is that messed up, either. 

We're less critical of SpeedUpMyPC and 
DriverS canner. SpeedUpMyPC speeds up 
a PC by essentially finding every Windows 
setting that pits quality against speed and 
setting it for speed, deleting temporary 
files, and disabling rarely used startup pro- 
grams and services known to be slow. It 
works: Test PCs felt "snappier," though 
benchmarks were basically unaffected. 




PowerSuite 2010 2.1.10.14 

$59.95 

Uniblue Systems Limited 

www.uniblue.com 
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DriverScanner locates, downloads, and 
installs newer versions of your hardware 
drivers. It works, too, but in our experi- 
ence, simply updating drivers is no panacea 
for nonspecific computer problems. 

PowerSuite looks and feels like polished, 
well-crafted software from a reputable com- 
pany, and it never harmed any test ma- 
chine. But ultimately, we don't believe it's 
capable of delivering what it promises. 



by Warren Ernst 



Posibolt Software Clock-on- 
Tray 2010 Extended Edition 



There's no doubt the clock built into 
the Taskbar Tray in Windows is noth- 
ing special. It tells time, but even a $3 
digital watch has more functions. So, we 
were intrigued by Clock-on-Tray, which 
appears to be the end-all, be-all Windows 
clock replacement. It's complete with 
themes, different fonts and colors, alarms, 
to-dos, sticky notes, a diary, and a calen- 
dar, and these features all work. That said, 
using Clock-on-Tray feels tougher than it 
should, perhaps because the implementa- 
tion of all these features feels disjointed 
and crowded; the lack of polish and finish 
seems unfair in a utility costing $44.95. 
To be clear, Clock-on-Tray delivers 
what it says. Hundreds of themes, com- 
plete with enough different fonts and col- 
ors to make a themer's dreams come true, 
are included and accessible from the GUI, 
though many suffer from poor readability 
or are vertically chopped if you have a 



narrow Taskbar. Clicking the clock makes 
a real calendar appear, and clicking dates 
in it (to see what day of the week Nov. 30 
falls on, for example) doesn't change the 
system date, which is what the stock 
Windows XP clock annoyingly does. 
Right-click the clock to access the other 
functions, change your time zone, enable 
or change animations, or access the de- 
tailed preferences screen. 

The detailed preferences screen is kind 
of a mess, filled with tabs that take you to 
screens filled with bizarre choices. These 
screens also provide access to alarms, 
birthdays, daily reminders, notes, and to- 
dos, but they require far too many mouse 
clicks to be truly quick to use. And who 
really wants to reinput all the information 
that your smartphone (or your Google cal- 
endar or Outlook) already has? 

Such problems or effort duplica- 
tion issues are forgivable for a free (or 




Clock-on-Tray 2010 Extended Edition 

$44.95 

Posibolt Software 
www.posiboltsoftware.com 
• •• 

inexpensive) application, but Clock-on- 
Tray isn't. We agree it's a spiffy bit of eye 
candy, and for that alone the $14.95 Lite 
Edition may be worth it. The Extended 
Edition seems a tad overwrought. 

by Warren Ernst 
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j Productivity myPhoneDesktop 



From New York- 
based software 
company j Productivity, 
myPhoneDesktop is an 
inexpensive iOS app 
that is somewhat hard 
to classify. For sure, 
myPhoneDesktop 
can be a productivity 
booster, but it's also a 
handy tool that can 
make using any iOS- 
based device, including 
the iPhone, iPad, and 
iPod touch, much 
more user-friendly 

For many of us, our 
iOS-based devices are 
extensions of our desk- 
top or notebook sys- 
tems. We're constantly 
transferring images and 
media, editing contact 1 
on email, and checking 
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Who is John Appleseed? According to his Wik 
ipedia entry: John Appleseed, born John Cha 
pman (September 26, 1774-February 18, 184 
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ists, following up 
Web sites on 



long URLs can 
browser or Goo 



both. myPhoneDesktop 
facilitates this interac- 
tion with an iOS-based 
device by creating what's 
essentially a bi-direc- 
tional link between it 
and a computer system. 
Once the app is installed 
on an iPhone, for exam- 
ple, and the client is in- 
stalled on a desktop or 
notebook, phone num- 
bers, text, URLs, and 
images can wirelessly — 
and very quickly — be 
transferred to the 
iPhone. Actions per- 
formed on the desk- 
top/notebook client are 
sent over to the iPhone: 
Text can be saved or 
added to documents, 
be opened via the Web 
gle Maps, images can be 



viewed or saved to the Photo app, and 
more. myPhoneDesktop can also be used 
for dialing calls or sending long SMS 
messages, where using an actual keyboard 
is a huge time saver over the iPhone's (rel- 
atively) cramped touchscreen. The client- 
side application also features a book- 
marklet that gives users the ability to 
quickly send any content from a Web 
page to the phone. 

The myPhoneDesktop app is available 
for the iPhone, iPad and, iPod touch (iOS 
3.0 or later), and client versions are avail- 
able for Mac OS X, Windows, and Linux. 
A Web client is also available. myPhone- 
Desktop is absolutely worth its miniscule 
asking price, especially for power users 
whose iPhones or iPads are their main 
communications hubs. The potential 
time-saving aspects of myPhoneDesktop 
alone will potentially make this app one 
of your most useful. 

by Marco Chiappetta 



AceBIT Password Depot 5 



The password storage features built 
into Firefox and Internet Explorer 
are pretty basic. Yes, with just one master 
password, your browser can remember all 
the passwords you use for different Web 
sites, but there's no built-in way to syn- 
chronize passwords between your differ- 
ent computers, or even with the different 
browsers within your computer. Password 
Depot is one of many "password vault" 
programs that are compatible with the 
two big browsers, and we're confident 
that its security model is stronger than 
what comes with IE and Firefox. We're 
sure we've never seen some of the features 
it offers compared to its competition. 
However, it also isn't as slick or stream- 
lined as its competition, either, and it 
certainly isn't cheap. 

Password Depot encrypts your set of 
passwords (or other data you want to keep 
safe — there are provisions for keeping data 
such as credit card or frequent flyer num- 
bers stored safely) with the Rijndael-256 



algorithm, which is more secure 
than the AES-256 algorithm 
most other password lockers use. 
Both still require years of num- 
ber crunching to break, so we 
don't consider this "The Reason" 
to use it. It also automatically 
monitors your browser for Web 
sites where you enter passwords 
and automatically enters your 
login credentials, which is also pretty com- 
mon (but it can be fooled into inactivity 
by complex pages that don't trip up 
RoboForm, for example). 

No, Password Depot's power comes 
from its other features. It can store your 
encrypted vault on an FTP server or 
Web server. It can use a decryption key 
on a flash drive instead of a master pass- 
word. It can create a three-user network 
where three users can share the same set 
of passwords over a network connection. 
It can attach and encrypt files to entries 
in the vault. 
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Overall, Password Depot is a compe- 
tent and flexible password vault with a 
strong feature list, if somewhat pedestrian 
interface. Only if its unusual features are 
necessary to you do we consider the price 
premium over RoboForm Pro worth it. 



by Warren Ernst 
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Open Sores 

Ubuntu One: Streaming Music, Winning Hearts 



On the heels of the release of Ubuntu 
10.10 Maverick Meerkat comes a 
tasty upgrade to Ubuntu One ( one 
.ubuntu.com) , the operating system's 
cloud storage feature. Ubuntu One previ- 
ously was integrated with the Ubuntu op- 
erating system and featured a nice, clean 
Dropbox-like interface and similar client- 
Web-syncing capabilities, but now you 
can stream audio from your Ubuntu One 
account to your mobile device. We took 
the new service for a test ride. 

If You Haven't Already .... 

You have to have Ubuntu 9.04 Jaunty 
Jackalope or higher to use Ubuntu One, 
so be sure you install or update the OS. 
Head over to www.ubuntu.com for down- 
load and installation instructions. If 
you've used a previous version of Ubuntu, 
you should be prompted to update to the 
latest version when you next log on. 

Next, be sure your system is up-to- 
date. Again, you should be automatically 
prompted to download updates when you 
log on. (If you aren't, just click System, 
point to Administration, and click Update 
Manager. Then, click Install Updates.) 

Get Ubuntu One 

Once you're all set with updates and a 
shiny new version of the OS, click the 
Me menu (it's your username) from the 
upper-right side of the Ubuntu screen 
and select Ubuntu One from the drop- 
down menu. 



The single sign-on screen will 
appear. At this point, either create 
an Ubuntu One account or log in 
to your existing account. Either 
way, eventually you'll be promp- 
ted to enter your email address 
and password and click Connect. 
When the congratulatory message 
appears, click Close. Next, you'll 
see the Ubuntu One Preferences 
window. Click the Devices tab 
and then Connect to synchronize 
the service with that particu- 
lar machine. 

Now that you're set up with an 
Ubuntu One account and are 
logged in, it's time to upgrade 
from Ubuntu One Basic to Ubuntu One 
Mobile. From the Ubuntu One Preferences 
window, click the Account tab and click 
Upgrade Your Subscription. 

For the moment, you can sign up for a 
month of Ubuntu One Mobile for free, but 
thereafter it will cost you $3.99 per month 
or $39.99 per year. More on that later. 

The Tour 

On your computer, Ubuntu One looks 
and acts just like any other folder. It's 
stashed in the Home folder along with 
folders such as Documents, Pictures, and 
Music. You can sync any folder with 
Ubuntu One by right-clicking a folder, 
pointing to Ubuntu One, and selecting 
Synchronize This Folder. Anything you 
save to a synchronized folder will appear 
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Ubuntu One's Web Ul looks strikingly similar to 
Dropbox's, which isn't a bad thing. 



under that folder's name in your online 
Ubuntu One account. (It's worth noting 
that those files won't appear in the Ubuntu 
One folder on the computer itself, though.) 
The Web UI is clean and straightfor- 
ward; it looks like the Canonical folks 
started with the Dropbox UI and 
tweaked it a little — not that that's a bad 
thing. It's organized into five tabs: 
Dashboard, Files, Notes, Contacts, and 
Account. The tabs are fairly self-ex- 
planatory: Dashboard gives you an 
overall picture of your account and in- 
cludes news about upcoming features, 
and Account is where you manage your 
account settings and subscription. The 
Notes section is a neat feature that lets 
you sync notes from Tomboy, one of the 
built-in Ubuntu applications. 



It's nice that you can upload files from anywhere, 

but as of yet you can't upload multiple files, which is 

a serious feature omission. 
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The Files tab leads to the storage man- 
agement area. Uploading is a simple 
matter requiring a click or two. It's nice 
that you can upload files from anywhere, 
but as of yet you can't upload multiple 
files, which is a serious feature omission. 
You can opt to create or share folders 
from the Files area, too. 

In this case, the Contacts tab is the 
area we're most interested in, as this is 
where you can sync a mobile device to 
your Ubuntu One account. (You can 
also, of course, keep your contacts here, 
and once you sync your mobile device to 
Ubuntu One, you can add and merge all 
your contacts from that device, too.) 

Setting Up Your 
Mobile Device 

To sync your mobile device with 
Ubuntu One Mobile, click the Contacts 
tab and Edit Phone Syncing (Beta), or just 
go to one.ubuntu.com/phones. On the 
My Phone page, select the manufacturer 
and model. In this case, we're using an 
iPod touch, which appears to work just as 
well as an iPhone, with the obvious excep- 
tion that we can't stream over 3G. Follow 
the instructions for setup, which will vary 
slightly depending on the mobile device. 

In the case of the iPod touch, we had 
to download the Ubuntu One Music app 
from the App Store, launch it, and sign 
in. The app is basic and the interface is 
simple and feels similar to the iPod touch's 
normal music player UI. The app is a bit 
sluggish, but once the music starts playing, 
we didn't experience much in the way of 
buffering or stuttering. The play, pause, 
and track skip controls sometimes don't 
seem to work, which is disappointing. 

Ubuntu One Music Store 

One very attractive element to 
Ubuntu One Mobile is the Ubuntu One 
Music Store. 

To access the store, open the Rhythmbox 
music player and click Ubuntu One on the 
left side of the screen, under Stores. There's 
nothing surprising about the store's inter- 
face. You can browse by genre, Top Picks, 
Recommendations, or What's Hot. You can 
also search with a keyword using Artist, 
Track, or Album as a filter. On the menu at 



the top of the window, you can click New 
to take a peek at recent releases, click Just 
Added to see music that is new to the 
Ubuntu One store, browse artists alphabeti- 
cally, search through your downloads, and 
view your basket. 

The selection is surprisingly large; 
powered by 7digital ( us.7digital.com ), it 




The Ubuntu One Music iPhone app is a bit 
sluggish at first, but it gets the job done. 

has about 4 million songs available. All 
purchases are housed in the Ubuntu One 
folder and are therefore also available 
through the Ubuntu One Web interface. 
The songs are all encoded as MP3s, so 
you'll have to install plug-ins to play 
them (which you should be prompted to 
do automatically). 

The store is a terrific complement to 
Ubuntu One, although your purchases do 
count against your total storage, which 
forces you to either throttle your music 
purchases or buy more storage capacity. 

A Kick In The Wallet 

Ubuntu One is a nice feature of Ubun- 
tu, and Ubuntu Mobile is certainly a com- 
pelling aspect of the service, especially 
considering that, being brand-new, it will 
likely receive performance-enhancing up- 
dates by and by. 



However, using Ubuntu One to its full 
potential requires some money. If you're 
planning to use Ubuntu One Mobile it 
will cost you $3.99 per month or $39.99 
per year, as we previously mentioned. 

And, of course, if you're going to 
stream tunes to your mobile device, you'll 
need a whole lot more than 2GB of ca- 
pacity. You can add "20-Packs," or 20GB 
sections of storage, for $2.99 per month 
or $29.99 per year. You can add as many 
20-Packs as you want, but all those extra 
storage costs start to add up quickly. 
Let's say you want to stash a lot of 
music in your Ubuntu One account — 
we'll go with 40GB, for the sake of ex- 
ample. That 40GB will cost you $5.98 a 
month, which is really a pretty good deal 
compared to some of the other options 
available, but then you're also paying 
$3.99 a month for the streaming service. 
That's a total of $9.97 a month for the 
whole schmear. 

Again, that's not too shabby, especially 
considering that if you pay by the year 
instead of by the month, that 40GB plus 
the streaming capabilities would cost you 
$99.97 annually. This may be more 
expensive than comparable services such 
as Dropbox ( www.dropbox.com ), 
SugarSync ( www.sugarsync.com ), and 
SpiderOak ( www.spideroak.com ), but 
these others aren't really optimized for 
streaming music. 

One thing, though: A major part of 
the appeal of Ubuntu is the promise of 
switching to a free operating system, and 
although it doesn't exactly feel like high- 
way robbery, the allure of Ubuntu One 
Mobile is tarnished somewhat by the cost. 

Further, the fact of spending money 
for a service tied to not only a Linux 
distro, but a specific Linux distro means 
that you're making a commitment. 
For the many who like to dabble in 
Linux but keep at least one foot firmly 
planted in the soil of Redmond or 
Cupertino, opening up the wallet for 
Ubuntu One Mobile may mean that it's 
time to get serious about your relation- 
ship with Ubuntu. A 

by Seth Colaner 
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civilization5.com 



Goodbye Sleep, We Hardly Knew Ye— by Dr. Malaprop 



The end goal of every Civilization game 
since the series' introduction in 1991 has 
been world domination. This fifth itera- 
tion is no different. The joy comes in how 
you achieve victory. For example, the 
conditions by which you can overcome 
competing civilizations in Civilization V is 
by military, diplomatic, cultural, or tech- 
nological (making it into space never gets 
old) victories. 

Don't be daunted by the bundled 233- 
page digital manual. Fortunately, one of 
Civilization V's greatest strengths is how 
effectively developer Firaxis made this de- 
tailed and complex world history simulator 
so accessible. Obviously, Firaxis learned 
much about streamlining interfaces and 
improving accessibility with 2008's Sid 
Meier's Revolution for the Xbox 360 and 
PlayStation 3. You can delve into the 
manual for detailed information around 
any number of topics, but you can also 
enjoy the game easily and deeply without 
knowing it exists. In other words, we were 
impressed by how novice and long-term 
Civilization players can each have mean- 
ingful games without feeling the game is 
overwhelming or oversimplified. 

Previous Civilization games have 
always been turn-based affairs, and 
this is no exception. Players can 



lead one of 18 civilizations with each 
having a unique ability and unit(s). For 
example, select India as your civilization 
and you'll step into the sandals of Gandhi 
with the War Elephant unit and Popula- 
tion Growth ability. Or pick American as 
a civilization and you'll lead with George 
Washington and receive the unique 
Minutemen unit and Manifest Destiny 
as your ability. Regardless of your civiliza- 
tion, you'll encounter and interact with 
leaders of other civilizations on the game 
map via the streamlined diplomacy 
screen. You'll make alliances, create trade 
routes, or call on others to toe your line 
via friendship or intimidation. 

There are some significant changes in- 
troduced in Civilization V. These include 
the all-new hex tiles (instead of squares), 
City States, social policy system, and so 
forth. The change to hex tiles provides a 
more natural flow around city growth 
but also affects combat. Players can no 
longer stack units on a tile, and the extra 
sides bring a more tactical bent to battles 
than previous Civilization games. City 
States are Al-driven, 
single-city "civiliza- 
tions" that re- 
quire strategic 
k^ thinking on 



the player's part. Ally with City States and 
you can expect them to support you when 
an opposing civilization gets overly feisty 
at your border. Alternatively, mess with 
another civilization and you'll stir up City 
States with your enemy. Visually, the game 
is stunning thanks to support for DirectX 
11. Music, language, and sound effects are 
equally impressive. 

Basic online and LAN multiplayer is 
the game's weak link. We would also have 
liked to play in an offline mode where 
each player could take a turn or two every 
day (as in, play by mail). During any game, 
there's an option to set units to automati- 
cally explore, and we wish there was a set- 
ting to keep these units from encroaching 
on other civilizations' borders, which leads 
to diplomatic complexities. Our final 
complaint stems from the state of exhaus- 
tion experienced after our first week of 
play. The need to make "just one more 
turn" before going to sleep led to far too 
many encounters with chirping birds in 
the wee, small hours. Civilization V 
continues to be one of the pillars of PC 
gaming, but take care: This is a game that's 
good enough to override your desire to 
rest, so perhaps a pre-emptive visit to your 
local sleep disorder center is in order. 
You've been warned. ▲ 



; V\ #*%'< r -. 



i - J- <n 



— * 



DFAFIRKIN 



Your Zombie Sandbox— by Dr. Malaprop 



$59.99 (X360, PS3) ESRB: (M)ature 
Capcom deadrising-2.com 



We first became acquainted with a certain photojour- 
nalist named Frank West when we reviewed Dead Rising 
in late 2006. Frank was investigating the cause of the 
zombie outbreak in a Colorado town. Dead Rising 2 
picks up five years after that outbreak in Fortune City 
with the story of former motocross champ Chuck 
Greene and his young daughter Katey, who was bitten 
by a zombie. Chuck needs a lot of cash to keep Katey on 
doses of Zombrex every 24 hours to prevent her from 
turning into a zombie. You'll have three days before help 
arrives to save other survivors, get Zombrex, and find 
hordes of undead and occasional psychopath bosses. 

What made Dead Rising so much fun was the ability 
to weaponize nearly anything in the game world 
against the undead. Dead Rising 2 doesn't stray far 
from that formula. We had a lot of fun playing the 
game as a sandbox, where we crafted weapons and 
had reason to explore the environment for specific 



items to build certain types of armaments. 
The drop-in co-op was also a nice touch for 
zombie mayhem, but having two Chuck 
Greenes was shoddy on Capcom's part. 

For $5, you can purchase a prologue 
game called Dead Rising 2: Case Zero 
as DLC from the Xbox 360 Marketplace. 
It provides a brief experience of what to 
expect from the full game, and Dead Rising 
2 will let you import your beefed-up char- 
acter from Case Zero. 

Like the first Dead Rising, imposed time 
limits are annoyingly unforgiving. The limited 
save game slots along with the inability to save 
anywhere forced us to replay large, previously 
completed sections. If these two pain points 
are trivial, then you'll find much to play and 
replay in zombie-bashing Fortune City. ▲ 
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CPU's Beta Preview— by Vince Cogley 









$39.99 (PC) • ESRB: (T)een 

Blizzard Entertainment • www.worldofwarcraft.com 

By the time the first World of Warcraft expansion, The 
Burning Crusade, dropped, Azeroth's adventurers 
were itching for a change of scenery. So, we jumped 
through the Dark Portal, handed a serious beat-down 
to an irascible Night Elf, and then jumped back out to 
put down a demonic invasion just in time to point 
our boats north and face the wrath of the Lich King. 
Of course, a hero's work is never done, and so 
Blizzard has set its most ambitious expansion 
set to date on a familiar stage: Azeroth proper. 
That's right; we said "most ambitious expan- 
sion to date." Although the focus has returned to 
Kalimdor and the Eastern Kingdoms, these aren't the 
continents you'll remember from days of wiping out 
Ironforge with the Corrupted Blood debuff or suffering 
through a "More dots!" joke for the hundredth time. 
For starters, you can now use your flying mount(s) 



across the whole of Azeroth, a more significant under- 
taking, from a developer's standpoint, than you might 
think: There are countless mountain peaks, rooftops, etc. 
that simply didn't exist in vanilla WoW Blizzard has also 
"unlocked" a slew of old-world zones that have long ex- 
isted in lore but not on the map. Suffice it to say that our 
inner Brann Bronzebeard is very satisfied. 

Further, current Wrath players will have a chance to 
acclimate themselves, via Patch 4.0.1, to Cataclysm's 
second major renovation: the return of 31 -point talent 
trees and, correspondingly, the pruning of available 
talent points. Additionally, Blizz's devs have revamped 
some classes to a degree not seen since the Patch 1.x 
class reviews. Armor penetration as a stackable stat is 
out; Mastery's in (for everyone); crowd control is back. 
What in the world is going on? 

From a plot/lore standpoint, our lips are sealed, but 
if you've somehow, miraculously, managed to avoid 
WoW-related news sites, let alone human contact in 
WoW itself, your world is about to be rocked. Literally. 

With two new playable races, rated battlegrounds, and 
guild achievements, Cataclysm will cement WoW's place 
as the standard by which all other MMORPGs are meas- 
ured. Don't believe us? Check it: Heroic Deadmines. 

Stay tuned for our full review in the February 201 1 CPU 
issue, and save us a raid spot. A 
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A Greener Post-Apocalypse— by Josh Compton 



"If I die, you die." This is one of the first lines spoken 
in Enslaved: Odyssey to the West, a third-person 
action-adventure game from Ninja Theory, makers 
of Heavenly Sword. You play as Monkey, a strong 
and acrobatic character who recently escaped a 
slave spaceship. However, Monkey hasn't earned 
his freedom yet as Trip, his female captor/com- 
panion, has put a headband on him that forces him 
to protect her and follow her every command, be- 
cause if her heart stops beating, his stops along with 
it. Trip's only goal is to make it home, and Monkey is 
along for the ride. 



As Monkey, you fight through a series of beau- 
tifully designed levels in a jungle-like, overgrown 
version of the United States. The gameplay works well 
and is very similar to the Prince of Persia franchise in 
that you'll jump, swing, and climb through the levels 
fighting mechs two or three at a time with a few up- 
gradeable weapons and armor. 

Enslaved is a highly cinematic experience that 
moves seamlessly from cutscene to gameplay 
and always leaves you engrossed in its fan 
tastic story. We highly recommend playin; 
this one through to the end. A 
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SPIDER-MAN 




Four Universes, One 
Great Experience 

— by Josh Compton 

Spider-Man games have had a shadowy past for 
the most part. It has been difficult for developers 
to capture the essence of the comic books and 
movies while making a fun experience with varied 
gameplay. Spider-Man: Shattered Dimensions, a third- 
person action game from Beenox, comes close but falls 
just short of being the definitive Spider-Man game. 

This is not an open-world game. However, this 
shouldn't turn fans of past games away. Shattered 
Dimensions is linear because that's the style of game 
the story dictates. You play as Spider-Man Web-slinging 



$59.99 (X360, PS3); $49.99 (Wii); $29.99 (NDS) - ESRB: (T)een 
Activision • www.spidermandimensions.marvel.com 

and fighting through four dimensions: Amazing, 
Noir, 2099, and Ultimate. You chase a series of 
tablet fragments that give a variety of powers to 
some of the villains in the game. Kraven, Hammer- 
head, and the Hobgoblin are all here as well as 
many other enemies from Spider-Man's rogues 
gallery. Fighting is fun, if not inventive, and con- 
sists of hand-to-hand combat mixed with Web- 
related powers. 

The graphics are good, and switching from the 
darker and stealth-oriented Noir dimension to 
the bright, futuristic, and fast-paced dimension of 
2099 provides a fresh perspective on the Spider- 
Man universe. Shattered Dimensions is one of the 
best Spider-Man games we've played, and, while 
the gameplay is fun and the settings interesting, 
the oversimplified story holds it back. A 
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PlayStation Move 



$49.99 (Move Motion Controller) • $29.99 (Move Navigation Controller) » $39.99 (PlayStation Eye) 
CPU Rating: • • • • Sony Computer Entertainment • us.playstation.com/ps3/playstation-move 



More Precise Than 
The Other Controllers 

— by Dr. Mai a prop 

Sony is taking on the Wii with the Nintendo- 
inspired Move Motion and Navigation con- 
trollers. Move features numerous technological 
improvements thanks to LED marker tracking 
and additional sensors, including angular rate 
sensors, to track the direction in which the con- 
troller is moving. The PlayStation Eye camera lets 
the PS3 locate the Move Motion Controller's 
bulbous rubber orb on a 3D plane in real-time. 
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The end result of our testing is this: Move is far 
more accurate and sensitive than Nintendo's Wii 
Motion+ in a well-lit room and does not feature 
noticeable lag. However, the crisp controller move- 
ment was hobbled by the 640 x 480 camera in dim 
lighting conditions. During play, both controllers 
were comfortable, and we loved the convenience 
of the optional Navigation controller's wireless de- 
sign. Quality games are in short supply, but Sports 
Champion is a collection of sports for up to four 
players, including a spectacular Bocce Ball game 
that really shows off the new controls. Move 
is a powerful HD iteration of the Wii, but 
the device's game library needs to improve 
dramatically before we can recommend it. A 




PHANTOM 

Enthusiast Full Tower 




NZXT. 

WWW.NZXT.CQM 



Establish The Power, 
The Presence. 

NZXT presents the cutting edge Phantom 
Full Tower Chassis. Designed with sleek, 
pristine contours, the Phantom radiates 
personality and quality. As with all NZXT 
products, we strive to set apart our 
customers from the rest with unique, 
original designs - we run the extra mile so 
you won't have to settle with the typical 
rectangular box. 

The Phantom delivers high performance 
cooling advantages with triple 200mm fans 
and fits up to 7 total fans, dual radiator 
support, quad watercooling cutouts, and 
five 20W per channel fan controls. E-ATX 
support, an innovative 5.25" screwless 
system, vast space to encompass 7 hard 
drives, and five 5.25" bays enable smooth 
customization. 
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"...a great case for an overclocked high-end system." 
-Bit-tech.net 



"„.a very stable, very efficient and very powerful example of 
power supply engineering " -JonnyGuru.com 
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The USB 






The "you kids have it easy" trope is annoying at best. Even when I 
was a young fool, I never liked old fools pulling that mangy non- 
sense out of a back pocket filled with rose-colored memories. Still, when 
it comes to new consumer technologies, refinements frequently include 
greater operator ease. That applies to PCs, of course, and nowhere is 
this more apparent than in the case of the Universal Serial Bus. 

We start, appropriately enough, back in the late 1980s, when Real 
Men relished having a multiplicity of non- ^^^^^^^^^^^ 

compatible ports. A good PC would come 
with a pair of serial (COM) ports, an AT 
keyboard port, and one parallel (LPT) 
port, the last usually hooked up to a 
printer. That was it, at its most basic. 
Some sound cards, such as several by 
Creative Labs, supplied a joystick/MIDI 
port, and if you were lucky and could 
handle it, you could add expansion cards 
that supplied more parallel and serial 
ports. As time moved on, keyboards 
began offering mouse ports, IBM added 
PS/2 ports, and then, there were SCSI 
ports. But one rule of thumb always 
applied: Never, never, no matter how 
many ports you had, were there ever 
enough of the kind you needed at that 
moment. Did you have an Iomega Zip 
drive, a MIDI keyboard, an external 
modem, a second terminal, a mouse, a 
scanner? Each had its own port and driver 
needs, and the fact that there were several 
port types, not all of them supported by any 
given device, made life all the more interesting. 

Which is why when the first USB began 
development in 1994, the computer industry 
immediately took notice. The USB began 
with Ajay Bhatt at Intel, but quickly spread to 
include NEC, Nortel, Compaq, DEC, 
Microsoft, and IBM. (Hewlett-Packard, 
Lucent, and Philips later joined up. Allowing 
for various corporate buyouts over the years, 
this is the consortium that established the 
USB Implementers Forum, a non-profit cor- 
poration dedicated to the publication and 
spread of USB information and technology.) 
The spec was comprehensive. It defined both 
the physical side — the electronics and the 
mechanical — as well as the software coding. 
The 1.0 version was introduced early in 1996, 
though the 1.1 bug-fix version from 1998 was 
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the first to achieve wide use. Significantly, it was also adopted by 
Microsoft for Windows 98, meaning the most popular PC-based 
graphical platform was now utilizing it for applications, as well. 

So what did it do? Most importantly for users, it established a single 
port standard, with a data transfer rate of 12Mbps for high-speed 
devices, and 1.5Mbps for low-speed ones. Roughly 18 months later, 2.0 
appeared, with a much-improved high-speed transfer of 480Mbps. It 
^^^^^^^^ wouldn't be until 2008 that the USB 3.0 

specification was created (up to 5Gbps, 
with background compatibility ensured) 
>^ and until early 2010 that the first 3.0 con- 

* sumer products were displayed at the 

Consumer Electronics Show. But long 
before that time, the combination of later 
Windows OSes and USB together had 
proved irresistible. Not only did this elimi- 
nate user headaches from competing driver 
grabs at the same memory addresses, it 
also eventually led to PnP (plug and play) 
connectivity, with no reboot necessary as 
devices are added and removed. 

However, back to USB 1.1. When you 
see a giant ocean wave coming your way, 
you can either stage a protest or start 
doing your best front crawl. Some port 
manufacturers and hardware developers 
tried holding out, and at least a few devel- 
oped preposterous rumors to counter the 
future — such as that USB meant shipping 
more jobs overseas, or that the technical 
specifications weren't fully tested, resulting in 
damaged computers. None of this worked. 
Multi-port technologies died, except on legacy 
and genre-specific machines. Such opposition 
as still exists to USB is either from "data-gated" 
communities, such as the military, with a deep 
suspicion of removable storage devices, and 
wireless port systems, such as FireWire and 
Bluetooth. It will probably be some person 
raised exclusively on the latter pair of technolo- 
gies who draws the future complaint, "You 
don't know what it was like to really work your 
system to get what you wanted! In my day, we 
didn't have this clean room stuff; we had wires 
draped all over our USB connections. You 
young'uns, it's all so easy for you!" A 
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Keep Your SSD Windows 7 Installation Under Control 



Last issue, we began our look 
at PC hot-rodders who use 
SSDs to speed up their new 
system builds only to have to 
contend with limited disk space on 
their OS drives. We covered some 
major space savers, such as eliminating 
the Hibernate file and moving the 
paging file. 

This month, we tweak a bit more 
and try to find more places to save 
room, hopefully keeping your SSD 
from filling up too fast. Because many 
Windows operations for installing 
new programs, creating temp files, 
and saving work default to the drive 
where you installed Windows, it's very 
easy to fill up a smaller SSD even if 
you store the majority of your data on 
a separate hard drive. You need an on- 
going strategy to keep your OS drive 
slim and trim. 

Restore Space With System Restore 

Introduced several Windows ver- 
sions ago, System Restore can be a true 
lifesaver when a Registry mishap, de- 
structive virus, or bad program/driver 
install whacks your system. It has saved 
us more than once from a full Win- 
dows reinstallation. However, this tool 
is also a space hog. 

To manage the space System Restore 
occupies, start by right-clicking Com- 
puter in your Start menu and opening 
Properties. In the task pane to the left, 
click System Protection. This brings up 
the System Properties window and the 
System Protection tab. You will see that 



by default your root drive has System 
Restore protection set to On. Although 
there are some users who turn off 
System Restore entirely because they 
feel that it impairs performance and 
takes up too much space, this strategy 
is hard to recommend unless you really 
are ready to reinstall the OS if things 



X^. System Protection for Local Disk (C:) 
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System Protection can keep copies of system settings and previous 
versions of files. Select what you would like to be able to restore: 

id) Restore system settings and previous versions of files 

Only restore previous versions of files 

(•JTurn off system protection 



ice Usage 

You can adjust the maximum disk space used for system protection. As 
space fills up, older restore points will be deleted to make room for new 
ones. 



Current Usage: 
Max Usage: 



-0- 



Delete all restore .10 its :his includes system settings 
and previous versions of files). 



I Apply 



Restricting the amount of disk space 
devoted to System Restore and cleaning 
out old Restore Points can save huge 
amounts of space on a tiny SSD. 



go terribly wrong. Instead, we recom- 
mend you contain disk usage. 

Click Configure to open System 
Protection for the highlighted drive. 
You can disable System Restore com- 
pletely by using the radio buttons. 
Alternatively, you can see and adjust 



how much of your root drive is being 
reserved for System Restore. Our 
80GB SSD had 5% (or 3.73GB) of 
space committed to this tool, with 
3.25GB used. Keep in mind that this 
disk space also contains what Windows 
calls Shadow Copies of files. These are 
the earlier versions of data files you can 
also restore individually when you 
right-click a given file and select the 
Restore Previous Versions command. 

How much of your drive should you 
devote to restore points and shadow 
copies? In our case, that 3.25GB con- 
tained at least 1 1 restore points. To see 
how many you have, open System 
Restore (type the term in the Start 
search box). At the opening screen, 
click Next. The window only shows the 
most recent saved points, but if you 
check the box in the lower left labeled 
"Show More Restore Points," you'll see 
many more. This may give you a better 
sense of how to set your sliders for 
keeping restore points. If you are fairly 
certain that your system is very stable, 
then you might want to use the option 
in the System Protection dialog box to 
delete all restore points. If you click 
this button, you will see your current 
usage drop to zero, although you won't 
be able to use any restore points. 

Save Files Elsewhere 

Any Windows installation also 
brings with it a built-in file directory 
on the OS drive that saves files to that 
disk by default. We've never liked 
keeping documents within the Win- 
dows file structure, because we don't 
know what will happen to them if the 
OS goes bad. Keeping data in one or 
more folders on a separate data drive is 
not only safer, but in this case it can 
save space. In our test system we have 
used a few tricks to ensure that most 
files go off the root drive. 

In the Start search box, type 
Libraries to bring up the collection of 
default Library file locations, as well as 
your Favorites. In Win7, Libraries are 
the new file organization system that 
gathers docs, music, image, and video 
data from multiple locations into a 
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BUILDING DREAMS 

The awards confirm 
our commitment. 

Sentey has earned awards from the industry's 
most important online critics. We are excited 
to continue our commitment to bring award 
winning solutions to our demanding customers. 

www.sentey.com 
info@sentey.com 
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single access point. This is where you 
can customize default file saving. In 
the left pane, highlight Documents, for 
instance. In the right pane under 
Documents Library, click the link for 
"X location." The number of locations 
this Library gathers will depend on 
how many folder locations you may 
have included. This brings up Doc- 
uments Library Locations dialog box. 
Use the Add button to add a new loca- 
tion to the Library. 

In our case, we created folders on 
our mass storage drive (not the SDD) 
to contain different file types. Browse 
to the location where you want the 
documents saved and click the Include 
Folder button to add it to the Library. 
To make that folder the default loca- 
tion for saving files for that category, 
right-click the new location and use 
the Set As Default File Location com- 
mand. You can just delete the location 
entry that refers to the root drive so 
that the option to save files to that 
drive won't appear when your Library 
box opens. (By the way, all of the 
changes and customizations you make 
here in the Libraries window will also 
appear in any Save As window in 
other programs.) You can also right- 
click your most commonly used folder 
for a given file type and use the Move 
Up command to make that target lo- 
cation the first one to appear when 
you open a Library. 
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Don't Forget The Browser 

Many SSD owners want to optimize 
program launches by installing their 
most-used applications to the root 
drive. At the same time, it's not neces- 
sary to clutter your root drive with the 
downloads that Web browsers gather. 
Firefox, for example, saves files to your 
root drive by default. To change this, 
use the Tools menu and open Options. 
On the General tab, use the Down- 
loads section to target a folder off of 
the SSD. For changing download desti- 
nations for Internet Explorer, see our 
Registry Tip Of The Month. 

Also in Firefox, you can relocate 
where the browser stores its cache of 
images and content from the sites you 
frequent. Type about: config in Firefox's 
address bar to access the advanced 
settings. Right-click an open space, 
point to New, and click String. This 



Windows Tip Of The Month 

Did you forget that Windows 7 and Vista have a wayback machine for your older file 
versions? As we mention above, the last two iterations of Windows actually store previous 
versions of files. If you need to retrieve an earlier state of a file, simply right-click the file in 
Windows Explorer and select Restore Previous Versions command to bring up a window 
that will show previously saved versions of the file. Click one and use the Restore button. 

Registry Tip Of The Month 

Changing the default download directory in Internet Explorer is tougher than it is in Fire- 
fox. This calls for a registry hack. Open the Registry Editor and navigate to the HKEY_ 
CURRENT_USER\Software\Microsoft\lnternet Explorer key. You should see a key in the right 
pane labeled "Download Directory." If you double-click the entry, you can enter the full path 
name of the new directory to save downloaded files by default. We didn't find this Value in 
our Registry, so we made it ourselves by right-clicking an open space in the right pane, 
pointing to New, and clicking String Value. We named the Value "Download Directory" and in- 
serted the full path name of the target folder in the Value Data field. The effect is immediate. 



Add_ | 



DC 



You can change the 
default file save 
locations for Windows 
7 Libraries and ensure 
that data is being 
stored off of an SSD 
and on a separate 
hard drive. 



opens a New String 
Value dialog box, 
in which you should 
type browser.cache.disk.parent_direc- 
tory and click OK. The next dialog box 
asks for you to set the value. Enter a 
folder name on the hard drive where 
you want the cache to be located. This 
can be a new folder; Firefox will create 
it for you. Click OK again and close all 
open browser windows. The change 
will take effect when you restart. A 

by Steve Smith 




Infinite L 



The USB Cookbook: 

Now With More 
Protein! 

We can thank our beloved USB ports for 
a litany of potential creature comforts 
while stationed at our computers. We 
have USB-powered heating blankets 
and mittens or, alternatively, USB-pow- 
ered desk fans. There are USB-powered 
beverage chillers for our favorite energy 
drinks and hot plates for our coffee. But 
why stop at beverages when you can 
prepare a whole meal? Equal parts Bill 
"Overkill Bill" Owen and Mario Batali, 
this system uses the power of 30 
USB ports to cook up a slab of meat. 
Bon appeffl 
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fiercely attractive, steel-constructed, 






LED-illuminated enclosures outfitted with advanced cooling systems to keep system components 
operating stably when needed most. Engineered for power and performance, Atlus and Ares sport easy 
front-side access to ports used most often and ample external/internal drive bays and expansion slots for 
the storage and graphics cards you own now and will add in the future. 
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A Brief History Of Linux Text Editors 



Years ago, text files were prima- 
rily used for system adminis- 
tration-related files, such as 
startup scripts and configura- 
tion files. But as computers evolved, 
people began using text files to write es- 
says and term papers for school work. 
However, once the home computing 
market grew and word processors came 
onto the scene, those text files 
were once again relegated to 
system administration func- 
tions. It is in this environment 
that text editors such as the 
MS-DOS Editor and Windows 
Notepad were created. 

Although text files are still 
used for system administration 
purposes, they've taken on a 
new purpose. Specifically, text 
files are used to create all sorts 
of tools, from desktop programs 
to sophisticated Web pages. To 
be sure, programmers creating 
desktop programs use programs 
that give a complete develop- 
ment environment, but the core 
of that environment has a spe- 
cialized text editor that lets the user write 
the actual program. The code that is cre- 
ated to make those programs is just a 
text file. Sufficiently complicated pro- 
grams and Web pages may use many dif- 
ferent files, but the vast majority of them 
are text files. 

There is a wide variety of text editors 
for Linux. Whether it's editing a system 



file or managing a large-scale program- 
ming project, there's a Linux text editor 
for you. 

Default Text Editors 

Notepad for Windows is the very defi- 
nition of a basic text editor. You can edit 
one file at a time and view files with long 
lines wrapped or not. Find and Replace 
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The text editors that come with Linux provide advanced features 
such as spell checking and syntax highlighting. 



is its most powerful feature. This is fine 
if all you want to do is make little edits 
to a set of instructions, for example, or if 
you're taking a quick note. But because 
text files are so widely used in the Linux 
world, its text editors necessarily have to 
be more powerful. 

GNOME and KDE are two of the 
more popular desktop environments in 



the Linux community, and each includes 
its own text editor. GNOME has gedit, 
while KDE offers Kate; both editors 
share similar features. KDE actually has 
an older, less powerful text editor, called 
Kwrite, but its development has been 
folded into Kate. In fact, some Linux 
distributions bypass Kwrite altogether, 
instead just installing Kate. 

Kwrite can best be described as a 
little bit more advanced than Notepad. 
Like Notepad, Kwrite only lets you 
edit one file at a time per window. (Of 
course, if you don't mind the desktop 
clutter, you can launch multiple in- 
stances of Kwrite to edit multiple files, 
just like Notepad.) Where Notepad's 
most advanced feature is Find and 
Replace, Kwrite also has a spell checker. 
So if all you need is a minimal text ed- 
itor with spell check capability, Kwrite 
may be right up your alley. If you're 
looking for more power, use Kate. 

Generally speaking, you should use 
gedit and Kate, as they offer a lot more 
features — not only for general text ed- 
iting but also for lightweight 
programming. Both editors let 
you edit multiple files at the 
same time in a single window. 
Kate shows the files in a list 
view down the left side, while 
gedit shows your open files in a 
tabbed view across the top. 

But, more importantly, both 
gedit and Kate have syntax 
highlighting. What this means 
for programmers is that these 
editors will display different 
bits of code in different colors. 
For example, variables used in 
your code may appear in one 
color, values appear in a sec- 
ond, comments appear in a 
third, and so on. This makes it 
very easy to see how everything is laid 
out in your code. 

Another particularly useful feature 
that gedit and Kate share is the ability to 
extend the editor with plug-ins. These 
plug-ins can do all sorts of things, from 
manipulating text in the file to running 
external commands. For example, there 
are plug-ins for gedit and Kate that turn 
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each into an SQL client for database 
connectivity. If you're writing a lot of 
database code, this plug-in is ideal to 
verify that your SQL queries work cor- 
rectly while you're coding. 

Cross-Platform Editors 

Beyond gedit and Kate, there are a 
number of text editors that exist on 
both Linux and other platforms. Most 
of these editors are open source, so it's 
no surprise that they are able to run on 
different platforms. 

But because of Windows' popularity 
in the operating system market, there are 
a lot of Windows-only text editors. What 
happens if you're a fan of one of these 
editors but want to be able to run it on 
Linux? Although you can use WINE to 
run many of the Windows-native editors 
in Linux, some developers have created 
Linux versions of their respective editors. 

One prominent example is UltraEdit 
( www.ultraedit.com ), a highly regarded 
commercial text editor for Windows. 
IDM Computer Solutions, the makers of 
UltraEdit, recently released a Linux ver- 
sion of its text editor. Versions ready to 
install and run are available for the fol- 
lowing Linux distributions: Ubuntu, 
Fedora, openSUSE, and RedHat. For 
users of other Linux distributions, a 
generic precompiled binary is also avail- 
able as a Gzipped TAR file. 

Console Text Editors 

Although we've been discussing text 
editors, we've primarily focused on the 
graphical text editors. Long before there 
were graphics, text editors were console- 
based. These editors worked fine but 
often had cryptic keystrokes. As a result, 
they usually presented novices with a 
steep learning curve. With the advent of 
the modern desktop, you may wonder 
why anybody would continue bothering 
with console text editors. 

One reason is that system administra- 
tors, like programmers, tend to be crea- 
tures of habit. So once they find a tool 



they like, they usually stick with it for as 
long as possible; that includes text edi- 
tors. An example of how devoted people 
are to tools they like can be seen in ed, 
which is an early 1970s Unix text editor. 
It survives to this day in the Linux 
world, as you would expect, and the 
Windows world. 

Another reason why people still use 
console text editors is that they're more 
universally available. Sure, GNOME and 
KDE come with their graphical text edi- 
tors, but in some environments, you 
won't have access to the GUI. Some cor- 
porate security policies will specifically 
allow only remote console access to sen- 
sitive systems. In these cases, you have no 
choice but to use a console text editor. 

There are a number of very powerful 
console text editors, each with its own 
strengths and weaknesses. In fact, before 
there were the operating system debates, 
Web browser debates, or smartphone de- 
bates, there were the text editor debates. 
People used to argue vehemently that 
their favorite console text editor was 
better than someone else's. 

One such popular text editor is vi, 
which works in two modes, Insert Mode 
and Command Mode. On most Linux 
distributions, vi has been replaced by 
Vim, which is very similar, but not iden- 
tical, to vi. In vi's Insert Mode, whatever 
you type on the keyboard is inserted into 
the file you're editing. To start vi's Insert 
Mode, you have to press 7, to insert text, 
or O to create a new blank line and 
start inserting text. When you're done 
inputting text, press ESC to start 
Command Mode. While in Command 
Mode, you can move around the file 
with the arrow keys and delete characters 



with the X key. When you're done 
working with a file in vi, you have to 
go into Command Mode and type 
:wq. This will write the file to disk and 
close vi. 

Certainly, vi is much more powerful 
than such a brief introduction we've 
given it. It has search and replace capa- 
bility, either globally or within a certain 
range, the ability to save part of a file as 
another file, and macro capability. In 
fact, vi's macro capability is so complex 
that it is able to let the user play simple 
games with it. 

Text editors fill an important need in 
the world of Linux systems administra- 
tors and programmers. And Linux has a 
very good selection of editors. A 
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Minecrafter 
Crafts His Own 
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In Minecraft 

Minecraft is, in its creator's own words, 
"a game about placing blocks while 
running from skeletons. Or something 
like that ..." For YouTube user theinter- 
netftw, that something just happens 
to be a working 16-bit ALU within 
Minecraft itself. And this enterprising 
Minecrafter isn't stopping there, either: 
He's planning to build a functional, if 
rudimentary, computer within the game. 
Now that's virtualization! 
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Netbooks May Go But 
Tablets Won't Rule 
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There's so much hype and coverage of Apples iPad that it's led 
some analysts and journalists into flights of fantasy that the PC 
and the netbook, if not dead, are staggering towards extinction. 

That, of course, is simply not true. Let me say from the outset that 
I am not one of those sad people who are anti-Apple. I've used Apple 
machines many times over the last 20 years, and in general they've 
been reliable and trustworthy. I do think that identifying too closely 
with what is just a product is rather fee- 
ble. The fanboy mentality entered the 
GPU era when ATI and Nvidia were 
slogging things out with each other, but 
products from both companies had much 
to recommend them. 

There was more justification in being 
an AMD fanboy at around the same time. 
Intel is the monster, and supporting 
AMD was something that most of the 
third-party industry wanted to do, as well, 
because competition is really a good thing 
in the technology sphere, and that compe- 
tition produced better microprocessors 
from each of the x86 firms. 

And I've played with an Apple iPad. 
It is a very attractive piece of kit, has 
some interesting features and functionali- 
ty, and is light and beautifully designed. 
I'd buy one if I had a spare $600 to 
throw around, although I'm not quite 
sure what I'd use it for. It would be more 
of a very expensive boy's or old man's toy, 
but no doubt I'd have fun using it. 

Naturally, in the wake of Apple's un- 
doubted success, the usual suspects, by 
which I mean the PC vendors of this world, 
are all experimenting with tablet devices or 
have actually launched tablet devices. Of 
course, we've had PC tablets around for 
quite some time, and there have been strenu- 
ous attempts to push them to the general 
public, but there hasn't really been very 
much take up in the past. Apart from not 
looking very sexy, they didn't really add to 
the functionality of a notebook PC, and in 
some ways detracted from it. They found a 
place in niche markets: Delivery guys, utility 
guys, and the like found a place for them in 
the IT scheme of things. 

I think a lot of people have woken up to 
the deficiencies of netbooks, underpowered 
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devices good for browsing but for not very much else. They have their 
place, but not at my place. 

Netbooks aren't going to go away, and their decline was as inevitable 
as their rise, which coincided with the worst depression since the 1930s. 
In the last few months, the doomsayers have suggested that PCs are 
in decline, too. It's true that sales in the third quarter were lower than 
many had anticipated, but there's rather a banal reason for that: Bucking 
the normal seasonal pattern, a lot of con- 
sumers bought their machines in the sec- 
ond quarter. Intel turned in revenues of 
over $11 billion — this is no decline. 

But Intel and its customers, the PC 
vendors, do face a threat. As a result of a 
Justice Department decision back in the 
1990s, Intel found itself with an ARM- 
based core along with several licences. I 
remember asking a senior Intel executive 
at IDF at the time why the company 
didn't produce a really, really lightweight 
machine using this microprocessor. He 
replied with what I guess were valid rea- 
sons, chief among them the cannibilisa- 
tion of its existing notebook chips (it 
didn't have netbook-style chips then). 
But now the wheel's turned again. 
ARM is doing extraordinarily well; it 
forms the basis of the iPad's CPU and, 
rather more worryingly for Intel and for 
Apple, there's a whole new breed of tablets 
being built in China which will cost less 
than $100. Some, perhaps the majority of 
them, will run Google's Android OS, and that 
has clear implications for Apple and for Intel. 
At the last IDF, Intel followed the lead of 
many and pushed the concept of an app store 
for netbooks. Somehow, my feeling, and the 
feeling of the majority of the journalists I can- 
vassed, was that this one is never going to 
exactly sing. But Google is not Intel, and right 
now there are hundreds of applications being 
developed for the Android platform that don't 
carry the overhead that Apple demands for its 
application developers. And if I can buy a nice 
tablet toy for $100 to $150 with plenty of 
apps available for it, I'll be very happy to do 
so. I'm not abandoning my PC, though. A 
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An Interview With 
Brad Wardell 



rad Wardell is the founder and CEO of Stardock, a software development 
firm that designs and publishes applications and games. 

by Barry Brenesal 




CPU: How old is Stardock? 

Wardell: I founded Stardock in 1991, as 
a college student. I incorporated in 1993. 

CPU: As a college student? What was 
your major? 

Wardell: Electrical engineering, at 
Western Michigan University, a rela- 
tively small university near Kalamazoo, 
Mich. I was trying to pay for school. I 
had multiple jobs. At the time there 
weren't many IBM clones out there, so 
I found a way to make quite a good in- 
come by building PCs. The company's 
original name — and legal name, still — 
is Stardock Systems, because I was 
making computers for faculty and 
other students. 

CPU: When did you move into the 
business of producing applications and 
gaming software? 

Wardell: In 1992, I got into IBM's 
OS/2 operating system. I really fell in 
love with multitasking and multi- 
threading. So I decided to learn how to 
program and wrote a computer game 
called Galactic Civilizations. It was 
coded for the OS/2, so I could actually 



have an AI "thinking" in the background 
while the player was taking their turn. 

CPU: That was quite some time before 
you did Galactic Civilizations for Windows. 

Wardell: Another 10 years. In 1993, 
it would have been developed for DOS. 
That would have meant the 640K barrier, 
single-threaded, no multitasking, low-res- 
olution graphics — and that wasn't 
the kind of game I wanted to make 
back then. 

CPU: The company's grown quite a bit 
since then. 

Wardell: We're roughly a $20 million 
company, and it's dispersed over many 
different things. We make the Dell Dock 
that ships with every Dell computer; even 
Parallels comes with our software, run- 
ning native Windows programs on the 
Mac OS. A lot of our revenue comes 
from those kinds of things, software or 
technologies that we license out to third 
parties who want to take greater control 
over their operating systems than what's 
possible by default. Then we have our 
consumer software: Object Desktop, 
ObjectDock, etc., and programs users 
download to customize their Windows 



experience. Finally, we have the computer 
games: Galactic Civilizations, Demigod, 
Elemental, etc. 

CPU: What percentage of your com- 
pany's revenue would you say comes 
from games? 

Wardell: It really depends on the year. 
Games don't work the same way as appli- 
cations. On the non-games, you can 
pretty much set your watch to the rev- 
enue pattern. It's very steady, whereas 
with games, that first 30 days make half 
of what you're ever going to realize on the 
title. If we release a major game in a 
given year and it's really successful, it 
could be as much as half of our revenue. 
On the other hand, if it's less successful 
or it's simply an off year, it might be no 
more than a quarter of that revenue. 

CPU: How do you create your games? 
Do you first produce a written outline of 
what you want your product to achieve? 
Walk us through the basic steps. 

Wardell: We'll draw up a series of out- 
lines that set the premises of several 
games — just a couple of pages each stating 
"this is how it works." Then we'll select one 
that we think a) we're capable of making, 
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b) that's financially viable, and c) we'd enjoy 
developing. From there, we put together a 
fairly detailed design document. It walks 
through exactly how to play the game, all 
the systems required, all the engine require- 
ments, etc, and it reads like a very boring 
stereo instruction manual. Then you put 
together the schedule necessary to accom- 
plish all those things, and divvy that up to 
all the various people on the team. 

Halfway through development, we end 
up throwing the other half out, because 
what looked like fun on paper turned out 
to be horribly painful and un-fun once it 
was implemented. 

CPU: How long does the entire process 
take, from start to finish? 

Wardell: If it's a new idea, usually 
about 36 months. If it's a sequel, we can 
do it in about 18 months. You're not 
talking about a huge swath of systems de- 
sign and gameplay invested in new assets 
because you put it in, and it didn't work 
right, or you just didn't like the results. 

CPU: Do you find that any one partic- 
ular step in your design is more difficult 
than the others? 

Wardell: I tend to design our games from 
the point of view of the AI. The problem is 
that the games have tended to be more bland 
than otherwise, because when I make a de- 
sign decision about a feature, I consider first 
whether the computer AI can do this. That's 
why in Galactic Civilizations I was far more 
flat than in the follow-up title. Just speaking 
critically, I've found it hard to put myself in 
the point of view of the player. 

It's not a matter of where I put my time 
so much, as where my passion is. I enjoy 
making the computer AI really intelligent. 
That means intentionally making sure there 
aren't game systems the AI finds too diffi- 
cult to use. So for example, in GC, we don't 
have wormholes, and you can't instantly 
teleport from one side of the galaxy to an- 
other. A lot of people requested that fea- 
ture; but the problem is that the AI would 
never be able to effectively employ it. I can 
force the AI to make use of wormholes, but 



at that point it's just doing if- then-type 
things, rather than going through its nat- 
ural AI mesh. 

CPU: How many people do you now 
work with on your game development team? 

Wardell: That's been one of the 
greatest challenges that we've had. The 
system that worked so well for us when 
we were first starting out has become a 
lot more problematic as the team has 
grown. When you have 20 people in- 
volved on a game vs. six, then suddenly 
you can end up with too many chefs in 
the kitchen, and we've definitely run 
into that. I'd go into Elemental, and 
ask, "Wait, who's changed this value? 
It's made my AI stupid." When there 
are six people involved in making the 
game, you just turn around in your 
chair and yell, "Hey! What do you 
think if I make war hammers have a 
damage of 40?" When you have 20 
people, unless you have a lot of struc- 
ture in place, you can end up with too 
many contradictory decisions. 

CPU: How do you coordinate all this, 
then? Do you utilize specific software 
tools so that each person on your team 
knows what the others are doing, hold 
regular meetings, etc? 

Wardell: One thing I know makes 
Stardock quite different from most game 
development studios that I've visited is that 
we're hardware-crazy Every developer here 
has four or five computers. One of the rea- 
sons we created our app, Multiplicity, is so 
that it would be easier for us to control lots 
of computers. When it came time to start 
making use of software that would help us 
organize ourselves, Google Tools came to 
the fore. In part, that's because they're easy 
to get to with any computer. You don't 
have to install Microsoft Project on 20 dif- 
ferent boxes — not to mention having to 
buy a license for each machine. 

CPU: So you have the means to keep in 
communication with one another. Do 
you have regular meetings, as well? 



Wardell: We don't have many — a lot 
fewer than the norm. Rather than 
having set meetings, we continuously 
communicate via Skype. It's kind of 
ironic, because although we're in the 
same building, near one another physi- 
cally, we operate almost as though we 
were a virtual company. 

CPU: Does this also hold true for your 
OM products and applications? 

Wardell: Those, to even greater ex- 
tremes. Most of our applications require 
such specialized developers that they're 
done all over the world. Object Desktop's 
developers live in Finland, Poland, Russia, 
Italy, Brazil, Canada, and of course, the 
United States. We all communicate 
through Skype and IRC. 

CPU: In various forums I've come 
across starry-eyed programmer wannabes 
who think that development is great fun 
and requires nothing more than playing 
games all day long. What advice would 
you give to the person who says that sort 
of thing? 

Wardell: If you want to be a game 
developer, then don't make game devel- 
opment your focus from an educational 
standpoint. Make software develop- 
ment that focus, instead. Because in my 
experience, at the end of the day, a 
videogame is 90% application, and 
10% game. 

CPU: Could you expand upon that 
last part? 

Wardell: For example, take Halo. Its 
base is a 3D engine, and you're walking 
around in a virtual world. That world 
could actually be any number of things. 
That's where the vast majority of expense 
in development effort went, creating a 
stable environment for the game to exist 
in: enabling the graphics, to display the 
world itself. The game rules, the actual 
idea making it fun, is an incredibly diffi- 
cult thing to do; but in terms of actual 
effort, it's relatively minor. A 
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If you're looking for products or 
information to help you 
at your job as a data center man- 
ager or IT professional, 
where do you go? [Processor] 



In Processor, you'll find: 

• 60+ new product releases in every issue 

• In-depth product coverage 

• News, information, and trends in 
the constantly changing IT industry 

• Insight from industry insiders 

• Upcoming IT events 

• And much more 



Processor is the most comprehensive source of information for data center managers and IT professionals, 
and it's produced by the publishers of CPU magazine. Put our industry experience to work for you. 

Visit www.Processor.com or call (800) 819-9014 to sign up for your free subscription to Processor 



Highspeed PC 

SffecfaftyGamffitterffartimre 



HSPC TeCh Station Fast-Access Computer Case! 

"The Tech Station (patent pending) is a hardware workbench 
bringing PC parts within easy reach yet keeping them safe and 
secure. Perfect for PC builders, upgraders, and overclockers." 



- New! Secure rubberized 
motherboard standoffs 

- HDD storage/cool ing rails for up 
to two 3.5" hard drives 

- AGP/PC! card supports brace w/ 
thumb screws (no loose 
add-in cards!) 

- ATX Control Kit (mini power/reset 
switches, LEDs, speaker) 

- 1 20mm fan for ideal cooling 

- Anti-static and non-conductive! 

- Standard, Large, and Custom 
sizes/colors available 





Hard Drive Storage Rails AGP/PCI Support Brace ATX Control Kit 



•ww.highspeerJpc.com 
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Look For CPU At These LAN Parties 

Across The Nation — & Bevi 



& Beyond! 



11.05.10 

UberCon XIII- Edison, NJ 

www.ubercon.com 

11.06.10 

IVCC LAN Party - Oglesby, IL 

aitp.ivcc.edu/hsop/viewtopicphp?f=3&t=3 

Aggro LAN - Cuyahoga Falls, OH 

www.aggrolan.com 

Battle Royale 4 - Ottawa, ON, Canada 

www.Pattleroyale.ca 
Rapid Response LAN party - Trenton, NJ 

www.lanaddict.com/lan/view,php?l_ANID=2237 
www,lanpartylist.com/list.php?cat_id=34 

11.10.10 

LAN Lordz- Wichita, KS 

lanlordz.net 

11.12.10 

LAN69 Version 3.0 - Lockport, NY 

www.lan69.com 

Netwar 2.0 - Omaha, NE 

www.netwar.org 

TusLAN - Tucson, AZ 

www.tuslan.net 

11.13.10 

BoilerFrag 1.0 - West Lafayette, IN 

www.pugg.net 
KILANFest version 11 - Louisville, KY 

www.kilanfest.com 

11.16.10 

PDXLAN 16.5 - Portland, OR 

www. pdxlan . net 

11.19.10 

Big Shot Gaming Fall 2010 - Mount Pleasant, Ml 

www.Pigshotgaming.com 

LANily Home Event - Lafayette, IN 

lhelan.org 

T0W3R Center LAN (EPIC version) - St. Cloud, MN 

tOw3rcenter.com 

11.20.10 

Catacombz 14.0 - Harrisburg, IL 

www.catacombz.com 

GatorGaming LAN - Gainesville, FL 

www.gatorgaming.com 

LAN Kansas - Wichita, KS 

www.lankansas.com 

Los Angeles LAN Fest - Santa Ana, CA 

lanfest.intel.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 



SLAGG - Bradenton, FL 

www.slagg.org 
WV Gamers - Eugene, OR 

www.wvgamers.com 

11.26.10 

Black FragDay - Waverly, TN 

www.lanpartymap.com/tennessee-lan-party/ 
1554-Compleetly-Reborn.html 

12.03.10 

Maryland LAN Gamers - Maryland 

www.marylandlangamers.net 

12.04.10 

Intel LANFest InfemaLAN Winter 2010 - Dupont, WA 

lanfest.intel.com 
Rapid Response LAN party - Trenton, NJ 

www.lanaddict.com/lan/view.php?LANID=2237 
www.lanpartylist.com/list.php?cat_id=34 

12.11.10 

Hiram LAN 2.0 - Hiram, OH 

hiramlan.webs.com 
LAN Lordz- Wichita, KS 

lanlordz.net 

12.18.10 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
SLAGG - Bradenton, FL 

www.slagg.org 

01.01.11 

MagFest - Charlottesville, VA 

magfest.org/index.php 

01.08.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

01.15.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

01.21.11 

Kansas LAN - Lyons, KS 

www.kansaslan.com 

01.28.11 

JANLAN 2011 - Eugene, OR 

www.euglan.com/janlan-2011 

02.05.11 

Carolina Games Summit - North Carolina 

www.CarolinaGamesSummit.com 



02.12.11 

LAN Lordz - Wchita, KS 

lanlordz.net 

02.19.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

02.25.11 

FITES Frag Infinity Tournament - York, PA 

www.fites.net 

03.04.11 

Pittco's IRON STORM XII LAN Party - Pittsburgh, PA 

www.pittco.org 

03.12.11 

LAN Lordz- Wichita, KS 

lanlordz.net 

03.19.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

RIT Gaming Society Expo - Rochetster, NY 

04.02.11 

Bring Your Own Computer 12-hour LAN Party - Penn College 

04.09.11 

LAN Lordz- Wchita, KS 

lanlordz.net 

04.16.11 

LAN OC V8.0 - Ohio City, OH 

lanoc.org 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

05.13.11 

Project X: Redemption - Calgary, AB, Canada 

www.Projectxl_AN.com 

05.14.11 

LAN Lordz- Wichita, KS 

lanlordz.net 

05.21.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 




Would you like us to help promote your next LAN? 
Give us a call at 1 -800-733-3809 

We'll be glad to consider your event! 
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Armor A60 with Side H 


1 
ot Swappab 


le Slot 








Tired of having to compromise with average PC chassis that doesn't provide enough 
cooling for today's high-performance components? Continuing Armor Series' elite-class 
cooling performance and rugged structural integrity with unique styling, Armor A90 
gaming-grade mid-tower chassis is positioned to change all that and redefine the way you 
look at today's high-performance chassis. Innovative Cable Management technology 
allows PC enthusiasts or hobbyist alike to easily manage and simplify cable clutter within 
the computer to increase thermal efficiency. Performance cooling is made possible by 
integrating an oversized 200mm blue LED top exhaust fan, a rear mounted 120m rn exhaust 
TurboFan and a front 120rnm blue LED intake fan. Uniquely styled with side see-through 
window to show off your components and work including fully black-powdered interior. 

Armor A60 offers a proprietary EasySwap SideClick hot-swappable bay drive caddy that 
enables convenience and high-speed data transfer. 

For more information, please visit www.thermaltakc.com. 



j&kjhermaltake 



Become our fan & follow us: facebook.com/Thermaltakelnc, twitter.com/Thermaltake, 

mys pace.com/Th e r m a Ita ke U S A, y o utu be.com/Th e r m a Ita ke Rev le w, fl ic kr.com/The r ma I ta ke I nc 
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Buy.com 



amazon.com 



back door 



q&a 



Q&A With Salman Khan 

Khan Academy's Founder Will 
Teach You Everything 

As of 2009, the average annual tuition and fees for a four-year public U.S. college 
was $7,020. Harvard University tuition, room, and board for 2010 to 20 1U 
$50,723. The cost for over 2,000 video classes from M.I. T.- and Harvard-educat- 
ed Salman Khan at Khan Academy (www.khGmacademy.org) ? Priceless — literally. 

Khan, a hedge fund analyst who fell into tutoring a young cousin over the 
Internet, kept creating more lessons on YouTube and soon quit his job to teach 
anyone in the world everything he possibly could for free. Khan Academy has 
drawn devotion and donations from the likes of Bill Gates and Google. Khan's 
blend of charm, simplicity, erudition, and philanthropy draws tens of thousands 
of views per day and may soon change the course of modern education. 



^^ \jf Not only am I confident that 

X it can, but I suspect that we 
will be able to thrive as an institution 
much longer than many of the for-profit 
Web companies out there. What we are 
doing scales so incredibly well that the 
social return can be measured in the bil- 
lions of dollars, especially when you con- 
sider how "evergreen" our content is. 

Our operating costs are less than even 
the smallest physical schools. There are 
hundreds of billions of dollars being 
poured into broken education models, 
and I think that the people who control 
the purse strings are beginning to realize 
that there are more simple and elegant 
ways to address the issue. 

QOne could argue that Americans 
have enjoyed a global competitive 
advantage in part because of their higher- 
caliber educations. Along comes Khan 
Academy, delivering university-level learn- 
ing to anyone — anywhere — with a smart- 
phone or community PC access. Does this 
represent another danger to Americans' 
position in the global economy? 

\jf America's position in the glob- 
X al economy is mostly due to 
its culture of entrepreneurship and inno- 
vation and its deep capital markets. We 
see first-generation immigrants educated 
abroad coming to America (and Silicon 
Valley in particular) on a regular basis to 
start enterprises that would have gotten 
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QYou create lessons with just a 
Wacom tablet, headset, and 
YouTube. Do you have any plans to 
upgrade your course development and 
distribution setup going forward? 

"^ \j£ N°' not rea %- I tn i n k tn i s 
X form factor really connects 
with the audience. It feels human to them. 

You've said that, in time, you 
want Khan Academy to cover all 
fields of learning. But if you're a one-man 
band, how do you plan to become "quali- 
fied to teach" practically everything? 

There are some fields that I 
X will never be able to cover 
(like Swahili), but I think I should be 
able to do justice to most any non-lan- 
guage academic field, especially at an 
undergraduate level. When I start on 
a topic where I am not an expert (like 
organic chemistry), I try my best to 
immerse my brain in the subject until I 
begin to grasp the big picture and beau- 
ty of the topic, at which point the de- 
tails begin to seem intuitive. Then, and 
only then, am I ready to make videos on 
that subject. 

Khan Academy feels like a re- 
C turn to the idealism of the Web's 
early days. Can your teaching contin- 
ue to flourish without paying the price 
of commercialism? 



no funding or traction in their home 
countries. If the Khan Academy helps 
elevate the global level of education, it 
would help increase the global level of 
innovation, and that innovation is most 
likely to get real traction in America. 

Although you can't offer the 
science labs and fevered English 
Lit. debates of traditional schools (yet), 
do you foresee Khan Academy, MIT 
OpenCourseWare, and similar programs 
ultimately transforming America's high- 
er education system? 

\jf Yes. At the simplest level, it 

calls into question whether the 
300-person impersonal lectures that occur 
at almost every university are necessary 
anymore. On-demand video is better in 
almost every way. It also makes us think 
harder about whether current schools are 
learning institutions or filtering institu- 
tions. Is a Harvard degree impressive be- 
cause something magical happens in the 
four years at Harvard or because we know 
how competitive it is to get in to Harvard? 
I think students will help transform what 
goes on in the physical [learning] environ- 
ment once they see that they potentially 
learn more from these free, online tools. 



Q 



When you're done with Khan 
Academy, what will come next? 



\jf I hope to never be done. I 
want to keep making videos 
until the day I die, which will hopefully 
not happen for many decades! 
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with Unmatched EVERYTHING Takes You Beyond the Game. 



Unmatched PERFORMANCE 
More power for multi-core 
CPUs and high-end graphics. 
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Unmatched EFFICIENCY 
80 PLUS Gold certified - 
the highest grade available. 

Unmatched FLEXIBILITY 

Modular cables improve airflow 
and reduce clutter. 

Unmatched QUIETNESS 
Ultra quiet cooling fan 
sounds like it's barely there. 

Unmatched TOUGHNESS 
Higher grade materials 
for the ultimate in reliability. 
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Unmatched WARRANTY 

5 Year Warranty, 

straight from the manufacturer 
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Intense performance, incredible efficiency 
and unmatched in every single way, 
the Sparkle GOLD CLASS Series is the ultimate 
power supply for gamers and enthusiasts 
who demand no less than the best. 
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750 W I 850 W I 1000W I 1250W 

SPARKLE COMPUTER GOLD CLASS SERIES 

Takes You Beyond the Game 



WHERETO BUY 



" 



amazon.com 1igepDirect.com 



micro ceiebR 

computers St electronics 



Learn more at www.SPARKLE-USA.com 



) 2010 Sparkle Computer Corp. All Rights Reserved. All other trademarks, copyrights and logos are property of their respective owners 
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GAMING AUDIO SERIES" 



Introducing the 

Corsair Gaming Audio Series HS1 

Brilliantly designed to bring your gaming audio to life 

Designed for Performance 

The HS1 is built with massive 50mm drivers that deliver unmatched gaming punch, and sparkling audio quality 
in music and movies too. Dolby* Headphone surround audio gives you a competitive edge, and the 
noise-cancelling mic ensures that your teammates and opponents hear you loud and clear. 

Designed for Comfort 

Extra-large earcups and fabric-covered memory foam earpads provide a customized fit and excellent 

noise isolation, without binding or pinching, so you can game for longer and in total comfort. 

Designed for Reality 

7.1 channel surround sound imaging heightens realism for a more immersive gaming 
experience, and truly cinematic movies. The extra-large inline volume and microphone 
controller is easy to grab when the action hots up, and the quality build and materials 
means It will withstand years of use. 

The Corsair Gaming Audio Series HST. Designed for You. 

Learn lots more at: corsair.com/gaming 



WE'VE DESIGNED A COMPLETE LINE OF ENTHUSIAST-GRADE COMPONENTS AND ACCESSORIES TO MAKE YOUR NEXT PC YOUR BEST PC 



CHASSIS ^fcfiS^" MEMORY 



USB DRIVES 



